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BACKGROUND OF THE INVENTION

20  [0004] Thermal cracking of hydrocarbons is a petrochemical process that is widely used
to produce olefins such as ethylene, propylene, butylenes, butadiene, and aromatics such as
benzene, toluene, and xylenes. Each of these is a valuable commercial product in its own
right. For instance, the olefins may be oligomerized (e.g., to form lubricant basestocks),
polymerized (e.g., to form polyethylene, polypropylene, and other plastics), and/or

25 functionalized (e.g., to form acids, alcohols, aldehydes and the like), all of which have well-
known intermediate and/or end uses. One thermal cracking process is steam cracking, which
involves cracking hydrocarbons at clevated temperatures in the presence of steam or gas
mixtures containing steam.

[0005] Typically in steam cracking, a hydrocarbon feedstock such as naphtha, gas oil, or

30  other non-resid containing fractions of whole crude oil, which may be obtained, for instance,
by distilling or otherwise fractionating whole crude oil, is usually mixed with steam and
introduced to a steam cracker. Conventional steam cracking utilizes a pyrolysis furnace that
generally has two main sections: a convection section and a radiant section. In the
conventional pyrolysis furnace, the hydrocarbon feedstock enters the less severe convection

35 section of the furnace as a liquid (except for light feedstocks which enter as a vapor) wherein
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35section of the furnace as a liquid (except for lIight feedstocks which
enter as a vapor) wherein WO 2012/ 005862PCT/ US2011/039782 it is heated and
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limited to processing of higher quality feedstocks which have had substantially all of the resid

25 fraction removed in other refinery processes. Such additional processes increase the cost of
the overall process. Likewise, removal of the resid fraction lowers the overall conversion
efficiency of the refinery process, since most of the resid fraction is mixed with low value
fuel oils, rather than being converted to higher-value materials.

[0008] Cracking of heavy hydrocarbon feeds in fluidized cokers has been described in

30 U.S. Patent No. 3,671,424, incorporated herein by reference, which discloses a two-stage
fluid coking process in which the first stage is a transfer line for short contact time and the
second is either a transfer line or a fluidized bed.

[0009] U.S. Patent Published Patent Application No. 2007/0090018, incorporated herein

by reference, discloses integration of hydroprocessing and steam cracking. A feed

.



WO 2012/ 005862PCT/ US2011/ 039782 conpri sing crude or resid-containing
fraction thereof is severely hydrotreated and passed to a steam cracker to
obt ai n arwol2efz/aessepr oduct. [0010] U. S. Patent No. 4, 975, P8T/US2o1a08Y82 at ed
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pyrol ysis of a heavy hydrocarbon feed utilizing a 5 transfer |ine reactor
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of said residcontaining |jqui hase_from said vapor/liquid separator to a
t her mal é’é‘iﬁ’\/g"f“é[i”cﬁ‘?klng %Pﬂg@q%ﬁﬁfﬁﬁﬁi ng coke particles, (preferably the
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converting at least a portion of said resid into olefins. Preferably the
coke par trire¢eesngpEhgvgstesid-dontaiteg feeds fapthaprodudwhef péafink clremfties ind etber

ratio_(wt/ of at. least 1:1, b d on the weight of. circul ating. coke

o 1 e aratibleSieBebeTRR Ptk AL SRt bre T 40y iSetin. B PeiitiEs
zone is sha&nihgs,Reun@RBERLGECARL " a certain tenperature it nmeans that WO
2012/ 005862PCT/ US2011/ 039782 naterial in the reactor or zone has been

heat ed t SUMMARMOE BEHEINVENTIONe resid thermal conversion reactor is
oper at ed riger ¢ e i th -o'% i f.cul ation | r ly
oper 24 i, ¢ FEnCSEPAYL B achlf A0 0.5 OSHE b by R
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8:1, preferably up to about 30;1 preferably .

25 hydrocarbon feedstock containing resid; passing said heated hydrocarbon feedstock to a
vapor/liquid separator (such as a knock-out drum); flashing said heated hydrocarbon
feedstock in said vapor/liquid separator to form a vapor phase (such as an overhead vapor
phase) and a liquid phase containing said resid; passing at least a portion of said resid-
containing liquid phase from said vapor/liquid separator to a thermal conversion reactor

30  containing coke particles, (preferably the thermal conversion reactor is operating at 1200°F
(649°C) or more); and converting at least a portion of said resid into olefins. Preferably the
coke particles are present in the reactor at a coke particle/fresh feed ratio (wt/wt) of at least

1:1, based on the weight of circulating coke solids and fresh feed entering the reactor. (When

a reactor or reaction zone is stated to be "operating at" a certain temperature it means that
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5 wth short contacting tinmes on the order of seconds (typically 0.5 to 30
seconds, preferably 1 to 10 seconds, preferably 1.5 to 5 seconds). If the

t her mal cwowereiosss2unit is operating as a dense fluid bedy/ushéis/oses: o coul d
be simlar or sonewhat |lower (such as 0.1:1 to 30:1) and include |onger
contacting tines in the range of 10 20 seconds or nor e (such as 10 to 60
seconds) 0[.Q014 ot her e Qces
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coker, an@ntdision rI@@(Q@ISISf wetah@d uc@rmret %@ﬁﬁg@mﬁumltﬁg s@lﬁisdcﬁo@sandnqg) rptrabmbng
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cracking (FCC) reactor containing 20 FCC catal yst fi nes prior to passing
sai d | i quihdughémect corgadtohgt tiraes frethel nange p£A0{20r secdr3iB 1] mAnb\/GmtlagedOstb)éO t he
process furtfg@t conprises recycling said FCC catal yst fines and sai d coke
particl esB¥Neen said transfer line reactor and said fluidized coker, such

t hat Ioheéﬂﬂ’ﬂﬂent (b d¥r @nbofm &R b Frodds§ 8Be BeRhA\Bavasioh eadiorss @hﬁnﬂf@ﬁ/ el
bet ween % and 25 wt % of the circul ati ng solids. 25[0018] Conveniently,

t he hydr dowgrigasion wédsated Rvﬂihsa Huwlized dokcr andieprocen faeher empises cembiaimg
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sai d hydrotarioaormi efdsdifknkauit alithin @ﬁdir@@&tr lihewédisresi d, preferably at

| east 10 wt % reS| d, preferably at |least 20 wt% resid, typically between 10
wt % 30 arl80BY wt 83 nothescanbopiagréy Al pracees Ayidics ceaBBitCs sePERERK sidntalicns
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preferabl'y at |east , Lypl ca bet ween

of 566C 'andegsisdng [sBid2kEqanehiseintd ¥ ,stcaai-air (ghﬁﬁemmca]@ratmmmnhﬁdsaw tfhuidized
product st %eam froma steam cracking furnace. WO

2012/ 005863PCT/ US2011/ 039782 [0021] Preferably, the tenperature within the

thermal qgpygrsi H{'ar{o%l?é%teﬁ{bohﬁnén& QH% BbREsst @mbPROGmIRREI R 3Rl cdfiAfing MR O
900C, typically from700C to

bottoms phase with an efﬂuent frorn a fluidized catalytic cracking (FCC) reactor containing

20  FCC catalyst fines, prior to passing said liquid phase to said transfer line reactor.

[0017] Advantageously, the process further comprises recycling said FCC catalyst fines
and said coke particles between said transfer line reactor and said fluidized coker, such that
the concentration of FCC catalyst fines achieves a steady state level between 5 wt% and 25
wt% of the circulating solids.

25 [0018] Conveniently, the hydrocarbon feedstock is heated in a convection section of a
steam cracking furnace, and said vapor/liquid separator (such as a knock-out drum) is
integrated with said steam cracking furnace.

[0019] Advantageously, said hydrocarbon feedstock contains at least 1 wt% resid,
preferably at least 10 wt% resid, preferably at least 20 wt% resid, typically between 10 wt%

30 and 50 wt% of resid. Preferably the hydrocarbon feedstock contains at least 1 wt% 566°C"
resid, preferably at least 10 wt% 566°C" resid, preferably at least 20 wt% 566°C" resid,
typically between 10 wt% and 50 wt% of 566°C" resid.

[0020] Conveniently, said olefins are combined with a product stream from a steam

cracking furnace.



[ 0022] The present invention is also directed to a system preferably

conti nuous, for cracking hydrocarbon feedstock containing resid conprising:
a steam cwackimgsdear nace 5 having a vapor/liquid separ aPor/ussuacio3es:2 a
knock-out drum integrated with a convection section of said furnace; and a
fluidized coker conprising: a fluidized bed gasifier, a transfer line

react or i Si a draocarbon feed .inlet in fluid.communicatio ] a

L over pordTE of PRt R bR MG b M helsty spYruSEIOE BB el e,

a sol i ds 1@ooauiprefoRBREREiTO0EC kOYRPCPEHidaly fidkn B60°C thIg0odi.zed bed gasifier
with said transfer line reactor, and at |east one 10 cycl one separator
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product aq i j I r at i

Ut ot arctiqidle, 3yofehBin DALAAAR Plcified ) O0RpAFRELE han EIBE TGS,
syst em f Uavingr a capqrliqéd sgparaor (ssitlieama khek-ait drine) hotgatdodits al corvieetich zed
bed gasifier. 15[0024]1n another . enbodi nent,. the fluidized bed. coker
further cf douit W%Fﬁ%ﬁwé&eﬁga@rcov@&@@; e _ﬁ%@: Beligrat fragefor

sol i ds cqpdyticor d%g}fsfn%bd! My dr Qi £8P inF QR Al SoontRINIES NGtk @ WRTcrRREdIONS
of said heater vessel and said gasifier, and at |east one gas conduit
connect edfbetdvesrwkant dpper apba tpyorlyo$ pewiudt getkit flines a aolddst trmdutwenngoingiaon

of said heater vessel..[0025] Advant ageousl|y,.the | one separ at sol i ds
out et i doRbmhRtPR et hid R GF BorHeon ik Suid Bl TR B Bo ang Al R cpics;
sai d heat®§tlone s§firatol QQ@% bR ifBEcAHIBaEd MR Bdid pyPsydi§ BRRLES oltich@ink eAGkaeked S @
vertical riser reactor, erein said solids conduit and said hydrocarbon
feed i nl @roguce ouideiriéetterl peiios df saxdreyplone iseparapr, 9ail @ sobdr okt af dgpttom of
anot her enRRgi ertransfer line reactor is a downfl ow reactor,
wher ei n 255a°4 €onduit and said hydr ocarbon feed inlet are connected
to an upgeo23jor t hdRahgsaild, theagitem. fultB&2@hiptisanat befsteambiattt aethe, boB3mCéf
hydr ocarbons_are produced in the thernmal conversion reactor and said C2-C4
hydrocarH%H%ﬂ%ﬁ@e£bW%ﬁ§ﬁk%onverted by recycling to a steam cracking

fur nage. Jﬁ@izﬁozghl 5h te'{lrﬁfodﬁﬂé}ﬂ,dﬂhé‘%ﬁdize%“é/edpcro‘i%‘éreﬁ&hgreéo‘iﬁ el s MRl fizd o
continuous process. By continuous I's neant that the process operates

wi t hout deswgavewe, bavingteirtuptin®solidseondi@auteratdy comtolitd @usdyptspommscting
produce aql efins woul d be one where {he reagtant re continually introduced
into one BWe r@O%%ﬂ%f Eeaaq{oveéﬁeieﬁﬁsaﬁﬁi genifier. pad aisest RlaIRRY S H FPaRgfted

between an upper portion of said gasifier and the lower portion of said heater vessel.

nt, t
gt

[0025] Advantageously, the cyclone separator solids outlet is connected to either or both
20  of said fluidized bed gasifier or said heater vessel.
[0026] In one embodiment, the transfer line reactor is a vertical riser reactor, wherein said
solids conduit and said hydrocarbon feed inlet are connected to a lower portion of said
reactor.
[0027] In another embodiment, the transfer line reactor is a downflow reactor, wherein
25 said solids conduit and said hydrocarbon feed inlet are connected to an upper portion of said
reactor.
[0028] In another embodiment, C,-C; hydrocarbons are produced in the thermal
conversion reactor and said C,-C4 hydrocarbons are further converted by recycling to a steam
cracking furnace.
30 [0029] In another embodiment, any process described here is a continuous process. By
continuous is meant that the process operates without cessation or interruption. For example,
a continuous process to produce olefins would be one where the reactants are continually

introduced into one or more reactors and olefin product is continually withdrawn.



5 - WD 2012/ 005862PCT/ US2011/ 039782 [ 0030] These and ot her objects,
features, and advantages w ||l becone apparent as reference is nade to the
f ol | ow ngwoeveidossb2descri pti on, preferred enbodi nents, exanskes/03wsz
appended cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS 5[ 0031]In the Figures
bel ow, sim | ar apparatuses and/or process steps are identified wth |ike

nunbers. 2] Figure 1.is a fl.ow dragram of, an epbodi nent of the present
ovont orfOBRIEL CIBEEC ke R ot ARREM B AR RRBRH W hecBing UL >R
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where a hrgl re efficiently converted to
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hydr ocar bgﬁgs). The i nvention involves conbination of a steam cracker having
an i nt egrBC¥™S ™ nock-out drumwith a high tenperature fluid coker or
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devel oped by Exxonm in the 1960S and are described 1h detail 1na w de range
of previ d0833at ehigsirad iswedihgram dfexthirowk sorraasicdctpr oefd sn thy rechiwbogs.es.

For exa%ETAPLEPhJSﬁ,EC?{éEl}EOJNi@?%é%ﬁyﬁ&fﬁﬁOrat ed herein by reference,

descri bes—ane— —et+=2ca coki ng apparatus and process

for 2Qusqobssiei NThisOB3&G LA AIREDathtiBRIS! preferit)f cBABRRNE MdMVRR! f Hroddtdhg
resid-containing effluent froma
chemicals, (such as olefins and or other cracked components such as lighter hydrocarbons)

from heavy feedstocks in a manner where a high fraction of vacuum resid is more efficiently
converted to chemicals (such as olefins and or other cracked components such as lighter
hydrocarbons). The invention involves combination of a steam cracker having an integrated
15 knock-out drum with a high temperature fluid coker or Flexicoker ™.
[0035] The fluid coking and Flexicoking™ processes were developed by Exxon in the
1960s and are described in detail in a wide range of previous patents as well as textbooks on
resid processing technologies. For example, U.S. Patent No. 3,671,424, incorporated herein
by reference, describes and illustrates a suitable fluidized coking apparatus and process for
20  use herein.
[0036] In an embodiment of the present invention, the resid-containing effluent from a
knock-out drum, such as a knock-out drum which is integrated with the convection section of
a steam cracking furnace, is withdrawn as a bottoms stream, passed to a thermal conversion
reactor, such as a fluidized coker, cracked and converted to desired products including
25 olefins, which can be combined with a product stream exiting the radiant section of one or
more steam crackers. The terms thermal pyrolysis unit, pyrolysis unit, steam cracker, and
steamcracker are used synonymously herein; all refer to what is conventionally known as a
steam cracker, even though the use of steam is optional.
[0037] According to the invention, a crude oil or fraction thereof containing resid is
30  utilized as a feedstock for a steam cracking furnace. Suitable lower value feeds may typically
include heavier crudes, those hydrocarbon feedstocks that have high concentrations of resid,
high sulfur, high Total Acid Number (TAN), high aromatics, and/or low hydrogen content.
[0038] Crude, as used herein, means whole crude oil as it issues from a wellhead,

production field facility, transportation facility, or other initial field processing facility,
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knock-out drum such as a knock-out drumwhich is integrated with the
convection section of a steamcracking furnace, is wthdrawn as a bottons
stream paezet/wsssa t her mal conversion reactor, such asPaTfuseéidiozwd2 coker
cracked and converted to desired products including 25 ol efins, which can
be conbined with a product strean1exiting the radiant section of one or

nore steam.Cr The ter Sis unit unij t

st eam or g AR sl SrbE o el PO ouEH R, R hBiqr aoBHbRe Fegtint iter ¢
what is Ccmmesnépso@ahlhy Hén@é@@ssaiér & sdxﬁaqmwatoaslkteme for eantdnaugh dififtlatise iffa
steamis optional. [0037] According to the invention, a crude oil or

fracti on 'ehesBof redsrisarp lfhﬁgeméemsmr@e@@) c@ptan tesid- as a feedstock for a steam
crack|ng ace i i c eavj er
ot udes, D1 ECGrat ity WP SPsL R o e HRB bk B GIPRY
resid,;s hl(@lliﬂﬁSf]ﬂldtld)lh oblmlgehi fromathe AcfirtbriNpipestill mBAN)e, udofud hin @tcopr@sdne snveatio, ar

| ow hydr ogen_cont ent ude, as used herein, meaps whol e crude ojl as
it issues§yiranga 3@@%@ rf)drcéﬁd%? PEACH BY OB (thatyFruder aneyds dgehigs sl

faci l1ity,coRfifRhfef ot Q'ﬂol’ﬁ"dn 4 8L AriPHACRIRY ﬂ}gsefnf"ﬁi {hk tWholdQude obtained from the
2012/ 005862PCT/ S2011/039782 optionally i'ncluding crude that has been
pr ocessedvdihead stagdaeotﬁsedelsafbetd fog ,a mmtranlger almcUImrend:tddaneIEI thescrads omgthére

necessar r table for con nt| t|IJat| nin

et nory Teeirl T e o SRR T soPueGRalTRY DORL bt esiOab T oeeE Dl e
fract jponsibates HRirsad |a.‘{1d%8r@bfb%¥af>lﬁr€hl’t71éa§teabbﬁ{ 1Rt r@sh@ﬁﬁ td ddout Ad m%qggdany
5 crude fraction obtained fromthe refl nery pipestill nmay be useful in the

present imclerabhont, lcast gbejri i Wtérﬁ66a@v@mdag@f@ﬂb1@raédleal§‘yahqwe Sprés éﬁ@c’q esift i on

or 1 gi nal PHIRIEBrERURS o G LSIRPLL ORI AR A R0 1R R hB ey e

used as fl@e4D]f or Rasidt @amsed algdtein. rdfersofe tRrhReipl@ntmixtire 6f lliﬁ@V}Ol’pet-‘rben
feedstock to the present system nay conprise at |east about 1 w%resid,
pr ef er ablsprpoundsaathervgsealyeryn m m@/ﬁm @8 irepiduiy ofsesidusl e PEmQBhETig esig 4 the
about tt r e

a5 sEaC R M Db SR glaMoll R BipPSMEE TR, Yndloile B lcoRAest
prefer ablcystﬂtedl]gﬁad;ltctabnu@m]aﬂyvﬁ%IS@mC’C) r el d r‘efmted take LS00 (BKUIBG66EsId.

resid. [0040] Resjd.as used herein refers t npl ex m xture of heavy
pet r ol eunY &HFoliits isoilebatiosss RiAgHeY [iAM; peso 8?re§?CGHH‘mW8Frer i egiest
AL DS pherd;Giife8 HrStucp 1st1ﬂ§n1§1§11§b@@)§(pﬁ5@6°@q ugld ROEHES T h@l@é(ﬁps @B%'SC{B resid.
distillation where the endp0|nt of the heaviest distilled product i's
nom nal | T8&0& | anﬁm)lall Inthearss hat dhatedagonalbls BHOF mayahmrereeen the vaa@uum

M LR AL S N A A e e I W A A0

(566C ") 1roee<rfd (5661€") tiriidn REAT ! dsphaltBRad) Swhigh arddit@dnall @ 25O R4 Ber8X nerttes
may di sagree on the exact cut 20 poi nt for these terms, but probably by no

mor et harpraplemsi farr thastasss eracker, 100king iMtcscredauimg afdspeicytigbyr earemion or
cont &l ns FERAPLE BRSHpe ik @A SRR R R RO PR APy eo) RR T €
or the steam oracke ing insevere po entically
COorrosi Orhndrl()Sl)GSI @66%*)tﬂeadann@gsadth@w1§h@ebﬂem (nbt%Sﬂhd‘E 68 Fusedd hehpiries
means the 650F ' (343C) resid and 1050F ' (566C) resi d unl ess ot herw se
speci ¥i ed 06R3t ereﬁlﬁht Aesfmhng tPBISINYHEOR adsashs PpaiFot the O repideidd & Alg t o
this inv f S t he
1050F + (BEbEY 163071 3R BB 3R fsklin 45 iporiZE S ap RILR e 13
W t h st eamangraddor wittantht ipecspuress wedaced or ddsheddn ahe khakh@d dromt dfethk ek out
drum of the steam cracker. [0041]Resid typically contains a high proportion
of undesiFre inpurities such as 30 netals, sulfur and nitrogen, as well
as hi gh nghequl akeyieug fea f%htampytmgmp@o@%&% o BARUFHE hrﬂpﬁﬁt'ié@ss&il 4N
accordi ng to ASTM D-6 AN refers to a total acid nunber expressed as
mllir anseteISngulfuroﬁnd(@trqwn, @s amlt "ag' l)lgbfmelamiale)welgmt(Canbtﬂaehthamvam@ge

f th d
Crour o | dBermyeh FEOF AN brbeng W Av I hroBao BRI e R 5 Bhrben
can be prea@idswohsqaﬂﬁ@ﬁ&s asb M@nger\g@rﬁmg?/) 00 3RRPIRCTA S A0 4ftggone

or nore (preferably two, three, four, five, six or seven) of the follow ng
proper t i ed:tha present pmyantien pj thet feadsy bigh dn pae armers ofi esepismusiticadrag be readily
alternate e eg.u e t he €

and/ or 2)14 gﬁ%ge% %%\r?aoglge d%ﬁéﬁd&g@ﬁ% ﬁius %lge%tlioﬁa%a\ﬁeﬁeg?&ﬁ&fed rh 56%6€ resuli %gwgg
alternately 900 ppm or nore, based upon 7t_he wei ght of the 566C resid,
and/or 3) 4



5 wm%sulfur or nore, alternately 5 wt%or nore, alternately 6 wt% or nore,
based upon the weight of the 566C ' resid; and/or 4) a TAN of at |east 0.1,
al t er nat evg 2at2/dosssst 0.3, alternately from about 0.1 toPabaseoi20397about 0. 3
to about 10, or about 0.4 to about 5; and/or 5) an APl gravity of 19 or

| ess (ASTM D6822, 15.5C); and/ or 6) a C5 asphaltenes content of at | east

0.04 gr ans of er gr a tenes" refers to
asphal onts < iy BFEREET RES BRF <% BBt LN hLeRuf TARRUHE PoRetornlt Moo
D2007) ; 6f N7 br andté l’bﬁkﬂé’ﬁiat&y V08 pp@i drymaie, alzerﬁﬁe@f 128t ppre @8 imok€) WSd 5sh
determ ned by ASTM D445% Exanpl es resids that can be used herein are the
566C ' r dbf HsighbphihaSQ0T¢ oiepidr witker 3)RO0 wapnagivm efgnore piaraely 900 hpitels

Cai 11 or nirhorer Qe S5 AP e WS Wefbe Gl SRAT reSGEARED) 4

rS egi on, N%W)Ca@mfﬁaybm&em‘mh@ 5 ik/ﬁ%/‘b’rlgfﬁdiﬂeic mlgmlataarﬁ dzgﬂogﬁ rbae;d baseBmgzm thean ]
Son,  AngOt eI Shror g CCrisHh SO RA T BN Rt A Sl Aopgrbatamately
Kazakhst apofeasgicam s 8, a@(oftﬁb@rt@’ab dﬁ%g?ﬁ@&ut@q{o%ﬁjés WP 5) an API

Net her | ands Schoonebek, Venezuel an Zuli a | aysi a, and I ndonesia Sumatra.
Addi ti onagra\rlersoﬁ:ﬂ& usk%ﬁu(A&EMeDﬁSZdeSljdé) 56:80r1 rte si Csasphltinpe dorfternd mf git |1ﬂ}ltet

oils desc ed as vanta ed w 7,678,264, .inc orate

et or onod HOFEIR O GarBrlte Phs grat i Chisar R A i h AR el ar

conpr joSesnélwsle 1ﬁrp&1ttdﬂé5§)§1%ﬂeﬁnfn%§ |5 tARAtM CRRIRIAND2DOT)E Gnd Rk €7)a D RdrfatRf

1050F ' (566C) resids, ams o S w % or nore of resid, or 20 wt% or nore of
& 2 "r

resid, orviwpsity H03 TR % @frat @S idgtermined b&s%%TMdM‘bﬁ)mEﬁgmpe’éde&h@ythbfe
passed I nt,Q t he cg Qr%ﬁlcé Ie %e pa S dolf%algea/({ ?rIQXlScI:rugeém tglald L& 1 t’[ hrmtelaetat ed.

Then t he Cﬁ‘eat ed® essu h evirteYo?

flash sepmidsifem of mmfolwlﬁ@ rdgSorsoif &gy wbedt VGt Gutf@)aptymiﬂyesn gafitormacertit o
drop out t he heavi est fraction (e. g substantially the asphal tenes) The
A

terns "fISe ofr dvaska, Eangdn taosands: kagrdian ddbedieurerionn Meses Bapaf GunPeckee
used fs”t e%@@ﬁtﬂ%ﬁ‘@a}{ Jﬁgg’e;%afgln Bhey 1&{ §ar§8§ﬁﬁhsgg?lﬁ;8§bé‘§lﬁg d‘@m RE! Y,

a vessel systemto arate a om a vép ase he teerm
"flash" r@imdsUgeﬁiaKaigdpntNoﬁli Sea;tArtgo&OOﬁhlme, (Clhaan@ehzichayaChimdéaramap,dratq on

of the eria t he yessel from uid to vapor a a reductjaon in
pressur% rKaa%hSWer aoeRn; Nig éif %? Maﬁgaﬁwﬁéﬂgﬂhwsﬁ Qrgk Nsderandim © s

a vapor /14 figbitbhsRPRERL AL ak P@lia,l Mala sﬂ&' éﬂddlnﬁeﬁ%éns&ﬁ&t!ré) nA\ﬂ’dftﬂBnﬁ ékﬁémeful
cracker. Specifically, the i nt'egr at ed knock-out drumi's in

communi cdteram inkltife t966°Consatst Potainsé croroncrode @1lst®amhsdaaﬂ<édlsadmheuaeed" '

f eedst oc option Wi th superheated steam and
trans:foerl:te 7/\%9§é§glléﬁ5§% @P}’%ﬁm@fﬁb@@%z to said knock-out drum
operatingqogs|a Vvapoprkdrfidi ShisRRASAL QheretnBE BRHLBMPHES cY@RUrtthe PRetibLesid
knock-out drumare returned to the st eam cragker preferably either to the

convect i dhatgontagyppmecistde pingnnts @rf 1960 (i@ﬁa Calesids.ong ofl 0 3¢t kaen maie dfuesider

assi st fl Q tio r i n

assi st i nq‘c%@n“\fte)??; %?? e gf pegldpgflgzeéﬁb o\#a/g eg§§£ﬁ%%" ﬂ%aire%lg%gganﬁ%g %’g(ﬂl—a ¥
(5660C) ( Wegfagsodldhty tﬁ@'edsnxecwb&tcaaﬁ bah ppifsisominivhereit slated. THeB3IKe hdated
resid fractions, and prevent foulin [ 0043] Preferred flash druns or

vapor ¥l i daFd nseph ARPBA (Qevirsessurearsduetias devisg & rfash cispamrtion siiws) ydiah it s
have prey h%g@ltéﬂ Vﬁl T e%&l&klg?gmh& 1 gro Pcﬁft% auf%§t fre?ctlgg(ze §6§ubshan?1%ﬁy 8

and 7, 138 ncor porat ed herein f'erence. “Ano

appar at usasfitfehext iThe tamsdflhstadtandr Uitashgot'p Ukmmkemt dfunt'hendpmeskeout petlerd i on
is descri bgg in US. Pabent lgg) 6,632,351 as a "va or/I| d sepfrator

[ 0044] The'SGhBUsTFRAngERREY Sersiy ooraro it Bsthgprtgme el  ANBSSHT YW iieR

wher e thQg§&Qeparate a liquid phase from a vapor phase. The term "flash" means generally to effect a
30 phase change for at least a portion of the material in the vessel from liquid to vapor, via a
reduction in pressure and/or an increase in temperature. An integrated knock out drum is a
vapor/liquid separator that is in fluid communication with a steam cracker. Specifically, the

integrated knock-out drum is in fluid communication with the convection section of a steam

cracker, where feedstock is heated (optionally mixed with superheated steam) and transferred
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portions of the feed material that cause coking are kept in a liquid state,
preferably the vapor/ liquid separator operates at a tenperature of between
about 375woaoB2aBSE62pref erably from 15 400 to 500C, pref ecahisgornsarsB800F
(about 425C) and about 870F (about 465C), but also typically not over about
900F (about 482C). Flashing material through the flash drumto obtain an
over head va rkn nlgo uid b%ttoms furt0r11r r faci Iarlg06 " OI’hIGZ%tIrOI} %];tﬁie

mej or fradt SF<t 8@%%1’@ (3G Vg 18P fRBiche AP Tram
resids. [@aéiéb&t gheanrd rackidgo itk BReE (raties, prfeitigdither asthe cﬁlbe@mn or

cracker™) |s a pyrolysis 20 furnace that has two nmain sections:
convect i dAdigeic secan.aft bath: adibgnadditéan pbmteapn sty f\y@lﬁb@aﬁi%oﬂ%he@@@taeek by

enters t c i o
Coxcept fopoqnci? By BlolaBOR pEA] ARAACHIMR (Pl BRICHAR 0 RRuBy o i R0oF
f eedstsock3D® (hpat HF0AN S66TON (meftrdbyy bvui o @bbtant pactonvifithe hit0°F1Ge3Ya3)
fromthe radi ant sectjon angmptl onally by direct contact with steam The
vapor i zed°fie S3sigke CEE R MExt ure (if present) is then 25 introduced
(typi cal I go4d)r oughrGrQs ﬁQéheEinﬂﬁsDbpg)tpdrmqglcf aF ABh ALyiREChil P 'fhe‘ﬁhﬁft@gréﬁoﬂ s
qui ckly heat ed, at pressures typically ranging fromabout 10 to about 50
psig (69 with MSOIKﬁa)umnsohafespmlcels bc@cailehmrrbedrmck] %9 PaeniseNas. ur7é)90§66,h as

hor negh R8T P bhd DERan, Pt SRGebokBa R oRlirercty Shabiopanitis™®

typi cal | YeffeefiRd dssefighefriMSor pRpOR4E G HeaaRcat mekitith i8UONREILRd AVU e Pafeli N&.
product conprising significant yields of fuel oil, tar, and non-aromatic

SCN (st ednbThidkesd apaitlisa)d sopaaghditi on to the desired et hyl ene, propylene
but yl ene ol ins d siogl i_ng_aro tlc products

in a proigggﬁaCCEL Oéhm¥§eemnﬂ ﬂPm'ﬁvéétl TPegteam ﬁ%%SPﬁbwcgﬁ&

si mul t anguisdng oXriiek feed paclal &iat dduish c@lﬂﬁg aerkei)t glha Il@ﬁ@@fa&t, pfee’extahlgrtnalzapor/
conversion reactor, such as a coker, reduces

2012/ 0059BPRCTIPISHO1ANEOT 8 {HRpoytiredel Wltwqyeqlboef B73 WP G ripleebhhgomhe

| d, ;of t
2 Fesia e TRy P RS, R s AP B s PO, |
cracki ng typiealtyesstcbvien abouft 900U 2duc ek C). fllashivgrmatepalotisrmghtthé lathhdrum to

conversion of resid conponent pori ze hem cal precursors, such as
|i ght ol éPI4i8 alngveRtaderangh d,gid oo qfigiftﬁfﬁ %&%E JAROTRIGR Hif ey dppior
[ 0047] Therfckibh gf ﬁl%‘%%bc’fﬁr(@f@rcaﬁ){oylds@@*‘{@@@caf‘frh&{o%%f%ee%sﬁ'sr gasifier (or
partial oxidation reactor) wh is used to convert coke to fuel gas by
st ean ai r[ﬂgééﬁjl fi dastean cam{mgofdnwbl(eho atfchred ieen aalstesm ¢e0Rer1BBOFpyrolysis
(760-982Q) . ﬁtgﬁ |cat| on_can be faci Itltate yaé@of ee |ﬁ119 ox]égen hor
usi ng™’ox ’é‘ﬁ“‘eﬁ FHB™E MIGEUPSr & SVFCUs PTT8R Tokd PYIBRY PERET, where
gasi fi catiyafochfboneREdstRR drter§ Y 134 etk c¥hcbEb Y tbR AN thd Surda& 44 8Nigaiyd
fed to one or nore solids transfer lines where it is contacted with the

bot t ons rfaxespt &ir lrgéﬂé cﬁ@eeiﬁfeaks whivhoméer s Wper)s@réiawherﬁatbﬁ‘( ifepgstoels itﬁah@éed and

T o T as R ARt oot PRE Mt B4 S BT 0E raBb TRt BRE Rl g V™)
m xture Qflrebt gdtitgot vhﬁdste@rar briesvporntéal fHeEigocL‘li aiid @t@ﬁlﬁ&ﬁixlhﬁbl(ﬁ‘r]gﬁes&ht)ab hiydnene

and propylene. Wiile the 15 transfer |ine reactors can he configured in
severdl viatfaducad sivercally derosghhFiogeavat PHING)Snty el radiaplosochen wheeditilh apicklyd

catal yti G,6f8c Mﬁgssﬂfést@%lg?l Soafﬂﬁ‘glge&&ﬁ%gﬁtefo id ul ?R%?ge %’99[9 333 1@Payabld cal

ri ser reactor are contacte near the bottom
of the rissesre hythecadbn dsicking tarapoatusy, sudhrans gar mege effran dbabtddgOthE88TGer ,

and the solids re se arated u e or .nor clopnes in

series. AP@@PH%??%Q%@%@ o ST s Jms Bpeking @ G o By or
downf | owrgmgaﬁmdﬁgtg%%%lcgﬁpgge dibgnspeci fic configuration, the transfer
line reactor 1I's highly effective for contacting hot coke with the residual

oi |l . he [HM6]cokStepnwad@1;!g tloac hetiden dede gradoctf egnipyrisorgnsigrificanit ialdssofduall
il feed t h f ab . 1-10
ceconds, i St AEHEC DL LS <BRE BETRR AruhOR o e, BeTELathyfn®

previ ouslptopyRéne BusiRs, PR blefihe dieB[ S AL LRGNREBhNG piddbctk heIdWdver, in a

conversion reactor, pr ef er abl y at ransf er %%ne r eact or,
process accordlng to the present invention, steam cracking conducted simultancously and in

parallel with another high temperature thermal conversion reactor, such as a coker, reduces
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contains at least 0.1 wt % coke particles, based upon the weight of the
circulating solids in the thermal conversion reactor, preferably 1 to 30
wt % prefwoabiyoofseom 3 to 25 wt % preferably from5 to PETMSW11[08788D] A
primary feature of the present invention is the direct use of hot gasifier
coke as 30 a heat transfer nmediumfor high tenperature coking of residual
oil for oduci hi s enbodi ent ffers substanti al f.r

ot or “ar (07 el EBEof 8, & Tl DRy Bl ol ORhRRQRH, okl
unexpect qﬁkmcmca\@mr&tst hBY sépagdriicenReeidadontania @ bbems $iqeldf i@ahdé vepdraiquid
producing chem cals (such as ol efins and or other cracked conponents such
as | i ght eepaipigr.oent Bisnsyrackispdbs apsidy ivredlujdizcdgeeticadfumben mapEveBsnic inadicer

equi pped 4 %&510 Rl @ﬁ%&gﬁ&%ﬁlﬁ?f@% iR QP9 8, YEROR! LAY dh

separators suc noc I'gures and description
bel ow,;s r eftkesremnsre vhloalslc kighchrodudts chinuba avhievbe t aken to generally refer to any
vapor/ i i ce.. [0051] The basic flow sch me is il]ustrated

in Figur 3H§f7lsep§53§fl?l¥de%§@f BEakera by 15CIudssean fegEted Hf 869 ern@r gaitipl oxidafiqn,
about  10-30.14¥ Wnidiok @S ©%0R0IA ESG tb Fudl ang%s B@greymar Eds i hARIE c‘iﬁ%ﬁb& aff €d

to a first steam cracking furnace 20 ch” i ncludes an 1 ntegrated
knock- outbetiveem €05t 140021 GOOK é76‘0e%&2°C$ Abat gdiftcatiam out bd 0147 € byncaftreing

convection sectipn 206 of the f ace. . The as hrou h Line
307 nt o THETKROER YTAE By e SultPda o oot ey 6 (LPE RN B bl ae BTG
bel owoabauictiodds o8 faudlifly WARRIkAvwie SofPthe IR sITRIBAD fatRRAS 2 hho RN 1id§ ransfer
separated from heavi er conpounds which remain in the |iquid phase (pressure

reduct i orlirgh drlmre 8t saeangactadppithghe detiags ondietial tiapawgscd frﬁmt pRe dF mrare atvame

used to caus t| onal .mol.ecules.to v porr Mat er. ically ent £rs
the dr m oo Sshd ST iR T Fedely 8 DO A ia MBBRAR: 1 G S8 ate PG o

by the usgu®f). sTigamssdual pRIfGLE iSEdnvpRédg w00h18k)0@h(7day9829(;)afob@ﬁﬁxtuidﬁ@f
vapors pass through line 210 into the radiant 15 section 250 of the first
st eam cr dtghrqrdlyrimcrr@@@s sonainglg kigh cepedptignsoef ¢thyleae padpewyleggenWhile the

transfser g‘é‘}e‘%‘rEtoPsf caft b g%}{ﬁ@ﬂe&’ﬂl s°e‘%81ta sofa ptg%\‘@rrﬁ& &a-fﬁ(%gl& DK G Q miMPRy eas

t he heavytilqur are wthdrawn®tromthe out drum
t hr ough Ithateus2@th ﬂ{lﬁ&ﬁﬂ:]l}'}lfm @ackan@e unisd; etghathe tIﬁnSfﬁlelmEeld optiamdtdsen Yuoticad msorf

t he knock- out d umth rves as the pr ry feedstock fqr the hi .
t enper at JP@%W g t%f‘pE 1&% a@ownt%vltr%ﬂy T theo bt ggm%rer, thgéﬂh%t

drum equi pR&ENGULO ﬁﬁﬁ@oﬁé@uﬁﬁﬁ%’[ lthe AOFPATEHC E&l(@%ﬂh %Xﬁorté% §e%5ra?&iq&9@ of

scale in the Pn gh tenperature flui d coker process. he unit | ocated
inalar gmeroefmorercyclommhewles tAlts‘np@‘&éy,bh@tmnsf@dm cnm @um@t%crbaﬂ aowner"

resi dual o dst ock refin t hat er ed fromthe
cnockaute e oA e ToeweRtics e Saetbe kor it toln taf BRI BiashoPL Y he
heavy fr %ﬁ%ﬂl? REfeétdVe f‘é’f’ ERGIMB HeE oltcakith Blcadyiaed oflr omesfroea@kecmcrabmeq{eat
25gas oil fractions. [0053]1In another preferred enbodi nent, products from

t he steamcedukiifnly Feayett tbwezsizlab@léfe@drﬁ%ilaletdr by drpcanans ae alrm”brﬁapﬁr@umm@%off rom
e, 0 BEIPAIRIO AR BRGIRSL L0 3 O BRTR SRR LA Y Bfufit 5 O
previously formed coke particles.

25 [0048] Alternately, the thermal conversion reactor, preferably a transfer line reactor,
contains at least 0.1 wt% coke particles, based upon the weight of the circulating solids in the
thermal conversion reactor, preferably 1 to 30 wt%, preferably from 3 to 25 wt%, preferably
from 5 to 25 wt%.

[0049] A primary feature of the present invention is the direct use of hot gasifier coke as

30 a heat transfer medium for high temperature coking of residual oil for producing chemicals.
This embodiment differs substantially from prior art related to the fluid coking processes.

The inventors have unexpectedly discovered that high temperature coking is effective for

producing chemicals (such as olefins and or other cracked components such as lighter

hydrocarbons), especially when integrated with a steam cracker equipped with integrated
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cracked conponents such as |lighter hydrocarbons). In this manner, better
energy efficiency 30 and econony of scale is achieved in the separation
process. Wbhie120mmede acconpli shed by cooling the vaporsPCrarseatha3gseam
cracki ng and coking reactions by contacting with quench oils and/or use of
heat exchangers. The cool ed vapors and any condensed |liquids are fed to a
conmon pr\garrarr/ﬁ firaé:ta%a?nag%rchgognvﬁgﬁ tr}gsvm' de-cut product is separated
into sever&f n%ﬁ%? ppro%if Y8 &8 &n%uéh as C4- hydrocarbons, C5-C10
napht ha, [00£0)C201dihstidut@ta@d desdtbtiodBeN 2¢0RAGE RPCIIIRZAL UHEB HhF D cheken er
gas oils. (C4- hydrocarbons are gases with weights at or bel ow 4,

i ncl udi ngo eerdaherciatte ame vanorigpidrieparpiopggiiehe, propane, but enes, but anes,
hydr ogen, oga & Nenl itssic) nFRCSHMRI R iIREAAVE inSELARTS 80e HARN EULIRT 100
separated and purified using typical mnethods fof the réfini g and chem cal s
i ndustsry coutimiag 1 fwtbcod ran@t(typicadip dbdytdi0eily wrepsblegulesbeling &sthe Galuum &SR and

H2) created duri the high tenperature coking process is wthdrawn fro
t he cpkerra%ﬁ)&ﬁﬁg&)ilﬁefe@é@ it} slcamagagidpe St S8R _inr?Ylv’ltdﬁ% aBrlaf@ggaée_,Jn
descri bedBel-8ut drthe203f TG hJTR Rad heALY RMbBECS002470P 06N ki &AL BLRA £akImg

and steam cracking configuration is that |ight paraffins, such as ethane
and propaé ohéte frmacer odibe exhala fedue pawski Hgovgadine A7 mén thee keaski-dut drum

recycled to one qf .th t eam cr ackj ng furnaces for ion to ethylene
and pr opy FBHEIOM §eyitoddy Wik Ml lee i ma BORN -l SoREDy deitusposyrd (O

f eedsfoockei@int ipobiz&d) drRRe rs@%éffﬁt%dcf%&h NavieAesMpoinds W HEE rvhif il AONiquid
amounts of heavy cycle oil ( ) 215 froma fluid cat cracking (FCC
process. Phage frsessyrecipdhesioni dndimsrsiednt pirippings ameng mhq’fathgl;gs,om @boljumasay o
293C and uno(irtm!cla seca(l)({zitit‘fiﬂolnre]l SorlréacI H ltgvel Sri%egi OI%/Iaieo' 1 3pié:M 11 en(%frs I:‘[fi:ecd.cat aaltyaSt
fines. Thése 'fiAEY &% proghceéfeﬁy at PPt Von O PoE R4t Al ys? partlnérfles
during t hemb&Gtups o atsonit 48Y-4300 Mg Gapbbizsil & fadiifid W thEGE L aBdmistHppehg-CC
catal yst fines to the hjgh tenperature coking process, it is possible to

i nt r oducerastHRRIBS twithe light Bydreearbant | Thoyarars hasy Heoymdslioe SoRilhg the Jediant
whi chsi s s%étﬁcﬁlﬁ%%‘c?f fy ﬁlls{‘gtreﬁﬂsdr&gdﬁ & fboo{e‘tﬂ&%}‘ cﬁ?%r'\ﬂa ta%afé'f,ogféﬁta

m xture from high tenperature coki ecause the hi'gh tenperature coker
oper at es transfar tiyic htatemana esnvedacsdchen of thenm¢aen deicldr), woiedreaw, thovheawy lidiedscoke

particles are circul ated between the gasifier, 20 heater, and reactor,
mul tipl e %%%tééraav rqr%&tﬁ%f&ﬂb%ﬁe?Enqq%éo%&wgnﬁawsfblﬂ%s%e fully converted

or ot her ypa$|r emMpURdn&sriAYhH8s reRAIHRIE thd Botlotn POES IKAb&-b& B He@serves
noderately high concentration (5-25 wt% of catalyst fines into the

ci r cul at iassghsptiindy ficedstovkdpy the[lOgE EmpRiagunc eoRingrappardims 380 s iHepvy fiads oagr am
to further illustrate the proces nd apparat u r high tepperatur oki ng
The tui drsunl SORUEOSoBH G o er Gas T a8 sOsg et Bh ohbtetihs o
dense phaggendrhybficaRdinkREhigBashPErafte ARAWkE Prodl3 7 thousik & 18BItYd APOIAkge
954C. Air and steam 342 are fed to the gasifier using a series of

di st ri butrefisery compicxl #ds phisthe tr eombine syl epadalirpsiduad ofldegrstack 2385 am thei n
th ifi T ' i f i t i gl
S e SR ESL AN PGS PAL LU SFDE RO, e

CO2, H2 (skda@l crgaiser is tHaehca K ragrinksi(ad stéath dalkck@ntar emotiucd W eleadc@adkénd 6f t he
gasifier is 30 exotherm c and produces the heat needed to drive the

endot Her rf28 ol dlacHenss eact i on. Energy bal ance is achi eved by bal anci ng t he
rates at ¢Gh ai i j - Oof ke
emoval (Slgn” b RREer i ERELRLAtE drilficpRRl RE i brdtnd RpBidH 280
rate to tdne coobercd aitld hydioeathoh haodwad fibm theehibheamperhtuve seking 358ctiohr difgh

| i ne 348, and processi tenperatures within the different sections of the

unit. SIitEGAPREIYY 51*3?9 ReCrifie ghdU< dRdpeminsl PEFHOSER 2Pty 82197038782
g; g?eﬁno i3l chRAPos@hd fih Gl NpHIAhLARABLES. INthiPLESALY, BcR3!ABGS MitiBidy t he
30 and economy of scale is achieved in the separation process. This can be accomplished by
cooling the vapors from the steam cracking and coking reactions by contacting with quench
oils and/or use of heat exchangers. The cooled vapors and any condensed liquids are fed to a
common primary fractionator 400 where the wide-cut product is separated into several major

product streams 410 such as Cs4 hydrocarbons, Cs-Cjo naphtha, C;p-Cyo distillates, and
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[ 0056] Residual oil fromthe steam cracker integrated knock-out drum and/or
other refinery resid-containing feed 220/230 is fed to one or nore transfer
| i ne reacwore128®@86ahi ch are supplied with hot circul ati mgTask@1f/08o82t he air
gasifier 340 through line 333. The heavy 5 oil is converted in the transfer
line reactor (such as a riser or standpipe), exits through |ine 305, and
the cracked vapors.310, ar eparated fromthe, sol.ids using cyclones, 335 (or
other conSrubt i qubi ok TuRERBRBAS AT 1 e Plta P G e Py S8 BRI
process gaghare) caAdde,! étBylch® Iﬁbﬂ@\;ﬂ&&q REREAYC bistendsh Buakd, Mg dicgas,!t ArdNthHeolieey t s
part of the feedstock (typical 15-40% to new coke deposits on the coke
parti cl esTheagmajospipdugbiticams af auther sapataied andauridigd yaiae trig anathads feved
to the gasificer i ONVES air
gasi 1 carToror e 4R BrREEIn0AS cio s WSRalin b phdGLc, SRR PhdEE ROT
pr ef ersr edCOpardi Horgaye! dirmgahabighdenipgaturd coking precsslid @ithdiken famt thel @ker
above the heater vessel 3 rat her than to_di sengage the coke particles
back i nt o/%es 8%@3266"??1/_0#386 dcisi BPhRER wethetpéocaﬁss%ﬁ%{&@d @8@_&4 g of {5
heat er Orin%Bﬁaﬁaaﬂ'véﬁtQées'o?tﬁi@hﬁégﬂt@@éol@i% LHE sRBRCIAGS BbiifighRRiodNs tHlf Fight
gasifier 15 operating pressure,” and operating features such as the feéed
qgual i ty quaraffiagkath &3 ¢thancBowdhprapgme chathes pandecdduinl the telasg bdagtiamdah dkleasidyt hi n
the overall scope of .the invention. In both appr.oach it will b

advant agd0¢ 50 SPRRRTESIE TR RIS [ EpRuuor Bgbupye $1 rpRdRsy
produgt s.[0044]57] B Qdmeter@aSenddRlithéMitchRswasl bil %edsfock?tﬁm’l@qli%w rhgastufd om
the gasifier 340 20 directly or nore typically by routing to the heater for
partial cobingrigacerds eokedwith enneyamewdsiolikiany cyele eHEICEY] onemanidpid cat
sui tabl e pjpin e processi uni t 4dngl udes . at, l.east, anot her. £l ui di zed
bed | abel BRI nC b SR Rl S o LB i S o E PR kb L B
the pri msogecahe fodmpldy tosthiny saRdl lctdle (@OSitd Re¥ wWav) M HC @ asels( A8esnahest
above) and noderate and maintain overall heat balance and solids )

ci rcul at if8es apgorrodened by egriion af FE €l catalyst pargickes dpsngthe FKepineess: Byedgigi® i er
340 and t h SHN ] I he 8 d 0 The
heat e{% i ssgﬁ% %@gﬁlﬁegég{ a ncg)é]]?ua%:ug Sl?ééa\a/éeh?% % 1"61‘(13% %%eﬁn%elrlgtﬂutregiérsat%g rr%gngd to
t he gasi fregess,tiyps @abdilc 3¢5n3FCe Hatodpstolduet off crehlygadodbtof thonetidecoking

ifi 340 is rout to the heat 50. it is. led to .
Sppr oxi MR ?wh%%%?féft% ?&tq?%@%{géﬁwﬁ‘ﬁ] A BrOPYINS IS TR SRR BRRA P
st eam ar &;us eGhftaiflcWolliee BEGUGOHR Mt RinfhkNErNSREEEPSALs in'HeyAROMESh - uel

gas 30 320" has medi um BTU content and can be subsequently used as fuel for
f ur naces dsscrpgmden nyeadr@tlibelpve quigpergint coki phitielashee ciedulated Yetoreen engasdier,

plant, It is also possible to use the heater fgr preheatin tﬁg resi dual

B0 "t Beq TR Ao A PSS PSS tiora SEATHE PORIEaLT AL roRy el
exchangergy yhéhise tEBo%SaEIpuftot THRRMEY., iLikpvisife tht biikl @l mOdReESs) high to
remove WD 2012/ 005862PCT/ US2011/ 039782 part of the coke fromthe heater as
a purge sonetiades(5-Thwe’o) of graslystdimeamty thesaculating solisioveatasper at i ng
efficien en e ed t he L I i I r ta 1 her al
content . PBodo) ke 2 AR od AP ILE RN B8 WRRar IR RS bR R
ener gy efdpbaiaeiRdyr RigH teppsratdid édking.i The SluRlizd deRsS3(Y @cludedashig Radifiend40
with a single vessel so as to reduce investnent 5 and OBEI’atI ng conpl exity.

One of t HeligkPReratas vandagehase Hwdized brd reaster ahalnus k403 60, proerabliyrigout
chem ca SshsEm APaRY SR WALrOkdiSo ! ific bRSHAPKiAL ¥ sbflodlbt bilstbul VY nBHALl 1 '

[
feeds which nay contain netals or ot or s mneral matter wt
degr ee ofwlitlexrchintarpyratediihergridhplare Jgooess elss gasifadn. ddcheaghioh efiperaatl steam

catalytic cracking or catalytic pyralysis are nat able to effectively.
utilize Stidh e GRS Vﬂ%é’é‘%_sfﬁji t_%? 89 1P ¢ FIXFY OﬁgéSﬁ%aWa%@eaﬂudlng
processi ngnace, famthbigasM The thig Pirfifl GHAdtRSRtioRRAKIBR LB HRMY %ﬁ% & eam
cracki ng and coking processes wthout fouling. It is not obvious how to

i nt egvat expthermrcondggeduons theoheat fiendeth ¢o dapg thevandpthgrnik eskinglremtionndincigye

i nt egr at ed, knock- out umijs particularly.eff.icient and egffective.in this
ogard: d0aEe R Gied by BalsfirE e Bl Wi gt fuf N o By S Bl ehe
easi |y vant e 60sbke $éB6¥al Wrbligh RidPIIAES3 fRisd BOthe tHEng eadsdmelo febRRd 1D N
anot her enbodinent, this invention relates to: 1. A process for cracking a

hydr ocar Bbh celkssdangoenkai withtgawelstpdhe sttt sesagh 350 through line ¥48) an@aricawing
hydr ocar qgl%p&%&lgést &ﬁﬁinctﬂgtd?f‘f&'erﬁgserc&gﬂsdo.f the unit. Slide valves or other means can be
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(b) passing said heated hydrocarbon feedstock to a vapor/liquid separator
(such as a 20 knock-out drum; (c) flashing said heated hydrocarbon
f eedst ockwOnopdaiossegeparator to form a vapor phase (typi earius2@an/osrer head
vapor phase) and a |iquid phase (such as a |iquid bottonms phase) containing
said resid; (d) passing at |least a portion of said
resid-containing |iquid bott phase fraom sai d 25 sepapator, to a thermal
conver o1 diicy BLffher Wilkafe PheTRof Aot R RS b R A RE IR Bhace 1 <

heat ed t 00§ C ORe#iBIA, oiMTRINEI the SBath chekemint&RMee Giook ot ABiRr anditt &has
coke particles, said reactor having a coke particle/fresh feed rati o(wt/w)
of at | edstinery reyigreeftainig fpedig2(/23& s f3d 10 opt er wpebirgnsiyr 1negegctass 330 which

al t er nat s B0 1. I . 3 1 ) e

wei ght o?ﬁ%F%%ﬁ?g%?%g&ggagu%%W$éseaﬁggg%%%Eg%%%%‘%@ﬁ%&%ﬁ%%Pﬁgggéggggf%ggnd
30( e) scomnvikistdongeradd ineths traasfpoliné exacof (S@hdisraesiod or Btaadpibe), icriss th2ouldheline

process of paragraph 1, wherein said the | conversion reactor LS a
transfer %O!Snémf gléc,‘tr%ﬁkeféﬁ(a??rﬁglg&keese;?alfatt‘fdéggmftg%éwl st SR 87 4R ONFY ¢ he
transfer d}0si&LaGLHA%) hid btidg rsﬁ'ﬂ%ﬁlgo\flvitﬁg%'dﬁl & &{h&oprapéaygas'ﬂ.oinladdim to
2012/ 005862PCT/ US20117 039782 3.¥he rocess of paragraph 1 Or 2, wherein

sai d t heraralked pnaderctsi the cakairg oraciien eontveem phgrofl thadeadsmek dtypicallf | 13i40%) to
ication with a flujdi zed coker, and further. conpri sin onbi ni sai d

ool - comen TsloPp S 106 BS Rtk ol TaMt rGasdrTpye BTy o ichodiges

f1 ui djpzedingokfimdd td MdNeasifibruBalh 2BAuph Hne" 1 W WkHr® B X FurtHc@tDheErtdd B air

reactor. 54. The process of paragraph 1, 2 or 3, further conprisin

separ at i rgsighiepre olddtopaativiclyl é8 anpther saibgdipnant j(net shawng By doet prpdsfadr to j ne
reactor, preferahl i th at l.east one,cycl one separator nd passi ai d
Coke par (e eBaRy Erabhdd ultor B3P 3P0 6 ARG BE RN R o SR B0 e S

coker.  Shanlfoelifphge@sthic 0bkapiyti€ls Rk agb AphSasifidr O The dédisibh @hethenirdisinggee

m xi ng said resid- 10containing_liquid phase with an effluent froma .

f1 ui di zedokatiatpythe dicaten Ok ithy egsHesr) is rdsiemiredclyn the scadicrodt dexen. yhe gpsifies,
prior,to 1 & Ligui I I rolah: e 6 he
bt oceis GRESENOdREauR, uhiihrBRE TEuhids 3L of IRUTT gl of EAEKAy, UBpi

fi nes andppaiadhsodee fpHy titsids ahétfukk enitidaithe branlfseopd bfehe aaeittion. and beth d
fluidized coker t@&% t he concentratioq@of FCC catal yst fines achi eves

{ sucp
a st eady PERENSS ! eranuaMaE ot 98 AlAM2BIMIM IS ORRCRICTEL VAN Ay CLEKTUs.
7. The progg&sss. of any of paragraphs 1 to 6, wherein said hydrocarbon
feedstock Is heated in a convection section of a steam cracking furnace,
and sai d [§8P4r at Brodust gas B4aifihnt drargaifeert is olempecd) oyethnade dnoat d) gawiifidy JHY d
st eam,cr a(ﬁlkelctrfg 01]; More: t%l?)ically by routing to the heater for partial cooling and collection overhead
using internal cyclones and suitable piping. The processing unit includes at least another
fluidized bed labeled as the heater 350. This vessel can have several functions with the
primary role to partially cool the gasifier product gases (as noted above) and moderate and
maintain overall heat balance and solids circulation. Hot solid coke particles are circulated
25 between the gasifier 340 and the heater 350 using solids transfer lines 348 and 352.
[0058] The heater is maintained at a much lower average bed temperature as compared to
the gasifier, typically 315-537°C. Hot product fuel gas 346 from the gasifier 340 is routed to
the heater 350 where it is cooled to approximately the heater operating temperature. This gas
and optionally steam are used to fluidize the coke within the heater 350. The cooled fuel gas
30 320 has medium BTU content and can be subsequently used as fuel for furnaces or power
generating equipment within the refinery or chemical plant. It is also possible to use the
heater for preheating the residual oil feed to the coking reaction. This can be accomplished

using heat exchangers within the vessel (not shown). Likewise, it is also possible to remove

-13 -



8. The process of any of paragraphs 1 to 7, wherein said hydrocarbon

f eedst ock contains 20 between 10 wt % and 50 wt % of 566C ' resid. 9. The
process oVoani/mfsepar agraphs 1 to 8, wherein the tenper Curus2aviobd782 t he
thermal conversion reactor is from600 to 900C, alternately 700 to 800C.
10. A systemfor cracking hydrocarbon feedstock containing resi d

conpri si p% of the coke f{forPl (e Rk e??ﬁﬁ;p%%: 2 ?rlnt#:’iga haV| %P%I \ u%?gfru 0 1%&8]%

separ at or a knock-out d

i nt egrat Q@)ara\omg Iéff‘ioad:tﬁyfw&feﬁal(i@feéﬂ ¥pthe @bkmﬁ &R ti6® Ha/saﬁghe@ et Qi Inﬁﬁer@f co‘h@dn@l
furnace); (b) a fluidized coker conpri sl ng: i)
f1 ui di zed® %‘H gadVhileehis second vessglycag berhghpfplein mm%Vlﬁ%aléttcﬂne%rﬁéﬁF@ﬂng&i

hydr ocar bo‘rb@ afbﬁﬁ9 it g&' &% pdks fbie“ﬂoddei%%ﬁglw f[?%ei?& MdiBe13o! aS W heddl fniygﬁrn%flt

sai d separa ol ySI's pro |ne 1) a so condui t
connect i r@daoﬁeﬁamg qoifiléxaty. 0Onsadfdthk | ajdi adchnieds @dsthé ifliid \mklhgqﬁbccbss for
transfer line reactor, and 2012/ 00 2PCT/ US2011/ 039782 iv) at st one
cycl one SURGHCHEFIRIGHH oMM ?\erfeséf’d‘ﬁﬁeﬁ% é%jﬂ}eo%ggﬁyatopwl&ey@rv raﬂl@a@fcﬁ% ds

outlet |ifgch fha grc%ﬁ{ﬁﬁpmgfamm&%hﬁ§ op-ﬁnrférélcfﬂatfé?WﬂhOJIh% %'eg o?Yl%;dB'ﬂﬁ

separator, and solids outlet at the bottomof said separator:

11. The s@tﬁblelmomm mp@gﬂ:saplmhm hlthteniperatm wpﬁalysucmga@kmga)rrdalaﬂﬁa:mymib'as aset

the bottom of1 ﬁf f}!\gl asi fier. 12. The system of paragraph 10
or 11, V\H]@F@li’ﬁ L&l %F“F"F i ’i’%%ﬁuc “further conprises a fluidized bed

heat efy vggg6l]. haubRG:KiIREI ihGh @k 'oﬂﬁeai@z' fobl$ pfoRBditgt &y CARMBEWitAdhd @MBEultics
portions of said heater vessel and said gasifier, and at |east one gas

condui t cdmnstteg hrevwdesd atsamppeckipgand saking nyai:@SQja‘s(itleéranh@igt He 19 OWer
portion Ofbﬁ/lso%lgql he? ¢ %K[erqus%hel Pro%%slsg’ quglztyfilatﬁm %t(l)éc%ra?vre]l énO];jcllé ggl% ¢ erhsa

12, wher €l id %ep 0 0 elther or

both of Sﬁle@raidddtr@bll%dt HReh 1@@attfcuaﬂycvfﬁaamtdmhe&ba[ve\fiﬁslaeIregardl,zas itbews st em
of any of paragraphs 10 to 13 conpri si n% two solids conduits connecting

| ower  porioiEhECHes edvanehprd hepay duuids i § spdlygesicf icapsistentavithrie EQRATERR of
any 0{5 P ARAG,ckO to 14, wherein said transfer line reactor is a

[0061] In another embodiment, this invention relates to:
1. A process for cracking a hydrocarbon feed containing resid, comprising:
(a) heating a hydrocarbon feedstock containing resid;
(b) passing said heated hydrocarbon feedstock to a vapor/liquid separator (such as a
20  knock-out drum);
(c) flashing said heated hydrocarbon feedstock in said separator to form a vapor phase
(typically an overhead vapor phase) and a liquid phase (such as a liquid bottoms phase)
containing said resid;
(d) passing at least a portion of said resid-containing liquid bottoms phase from said
25 separator to a thermal conversion reactor where the resid-containing liquid bottoms phase is
heated to 649°C or more, wherein said thermal conversion reactor contains coke particles,
said reactor having a coke particle/fresh feed ratio(wt/wt) of at least 1:1 (preferably at least
3:1, preferably at least 5:1, alternately from 1:1 to 50:1, preferably from 3:1 to 30:1), based
on the weight of circulating coke solids and fresh feed entering the reactor; and
30 (e) converting at least a portion of said resid into olefins.
2. The process of paragraph 1, wherein said thermal conversion reactor is a transfer line
reactor and the coke particle/fresh feed ratio (wt/wt) in the transfer line reactor is in the range

of about 3:1 to about 30:1.
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15vertical riser reactor, wherein said solids conduit and said hydrocarbon
feed inlet are connected to a |ower portion of said reactor. 16. The

syst em ofwarmg12afosgsar agr aphs 10 to 15, wherein said trangCemnskine3geactor is
a downfl ow reactor wherein said solids conduit and said hydrocarbon feed
inlet are connected to an upper portion of said reactor. 2017. The process
of any of, paragra erein are._conbin

product stream rﬂ?eﬁs f%ar%?a#’ I?rngwgfu thascaéﬂhfgnah?&n‘b?r%lé?%sr%acg 1%1%§/ra%%fer
par agrap hﬁle]reédﬁoran Fruid dommbigicich «dh eAluidigkdosore Qng fiatier I@Mﬁ?ﬁﬁﬁ% combinhey

t hermal conversion reactor and said C2-C4 hydrocarbons are furt

conver t ecdaishyrepideapalaining diguigd pvasitregkk ipagictas rpaecd Somosarg élusf&r%qdefmkelf toany
of paragggggaf$9hkgh%g¢%%@§ﬁ§ithﬁa&éahﬁlQ@&Q&bons are produced in the

fluidize oker and sai rocarbons arée further converted by
recyclsi ngi.t o the mbesmof paktaph lt Qron &G urttid cdmeriping Gesatafg said/cale partlcles

paragraphs 1 to 8 .17 or erel n_oxygen or y nr| hed air
i nt r oduc et ekl Pkéngteégmgawxg fﬁr Line girlon prefet ag@s eaﬁyo%?f cyclone

par agr aphgpdQiot CanlSpas@hg 1id WRE g%ftf&lé%)ﬂﬂ)eﬁ‘ sf%ﬁmodiy %‘ﬁé’r%b&iﬂ@ﬁtéﬂ' \Knﬂ'uﬁ said
|ntroduced into the fIU|d|zed bed gasifier process of any of

par agr aphtuidiz¢dedker.17, 18 or 20, where the coke partlcles are entrained in
the fluid in L@% react or %012/0ﬂ§§6g Aé%% 11/ 039782 23.The2$ ocess or
syst em of”-any PRESSHA &H 8 efUMA Y e PEREASH'S "8'%66C
" resjd ohaidgd mﬁfanp)tcarsy%ﬁl Iu{ SMRAE B HTTEdidd éehﬁgf{l@ Ic{aemn@g(rmtguemmof
the world: U S ~Q@ilf Coast, southern California, north slope of A aska

Canada t aontimuag FCCratudysh ﬁnes prior to passing said liquid phase to said transfer line reactor.
6. The process of paragraph 5, further comprising recycling said FCC catalyst fines and

said coke particles between said transfer line reactor and said fluidized coker, such that the
concentration of FCC catalyst fines achieves a steady state level between 5 wt% and 25 wt%
15 of the circulating solids.
7. The process of any of paragraphs 1 to 6, wherein said hydrocarbon feedstock is heated
in a convection section of a steam cracking furnace, and said separator is in fluid
communication (e.g., integrated) with said steam cracking furnace.
8. The process of any of paragraphs 1 to 7, wherein said hydrocarbon feedstock contains
20  between 10 wt% and 50 wt% of 566°C" resid.
9. The process of any of paragraphs 1 to 8, wherein the temperature within the thermal
conversion reactor is from 600 to 900°C, alternately 700 to 800°C.
10. A system for cracking hydrocarbon feedstock containing resid comprising:
(a) a steam cracking furnace having a vapor/liquid separator (e.g., a knock-out drum)
25 in fluid communication (e.g., integrated) with said furnace (typically the convection section
of said furnace); and
(b) a fluidized coker comprising:
1) a fluidized bed gasifier,
i1) a transfer line reactor comprising a hydrocarbon feed inlet in fluid
30 communication with a lower portion of said separator, and a pyrolysis product
outlet line,
iii) a solids conduit connecting a lower portion of said fluidized bed gasifier with

said transfer line reactor, and
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Al berta region, Mexico Bay of Canpeche, Argentinean San Jorge basin,
Brazilian Santos and 5 Canpos basins, Egyptian Gulf of Suez, Chad, United
Ki ngdom Neot2h1288s362 Angol a O f shore, Chi na Bohai Bay, Chipoa/usasianeyrs2 | raq
Zagros, Kazakhstan Caspian, N geria Ofshore, Mdagascar northwest, Oman,
Net her | ands Schoonebek, Venezuel an Zulia, Ml aysia, and |Indonesia Sumatra.
[0062] 1 n-anot her  epadi rent, o L0 LBYERL 0 Lehalas, L8 b0 AR, BESRRL O
cracking a hydrocV oY S88 LSS r?Png f eside COfT'pFI S né? ({837 Sat i ng
a hydrocarbon fegagueckuttening ai dgckcdSprddudt utieassian@psgirdom@atall cyclone
hydr ocar bon feedstock to a vapor/liquid separator; (c) flashing said
heat ed hydr ocar béparaseidainde folids oytetat dedwitammt seigl qyslone serasio: phase and a

i qui d Cai ni . > " L
o oot Cor P G 0 Rt QBASELIS, 81 SR ShLP AL el
converssi onid fdddized behesseficrhe resi d-containing |iquid bottonms phase is

heated to 649C or nore, wherein t her nal cé)rh\ée(gsi on _reactor contains
et

coke par th%l esT,hesSézﬁ@n}%%E%rwrah%ﬁ%qéw RE &R ifufezqd cdRr Ul FappEses a
(Wt/wt)  ofyidted Q@cﬁﬁea%ér]vesﬁﬁ%%%ngQgﬁ%@llza\gﬁ?g)ggﬁdsod(onﬁhi&scwn%&t 16QKLp&abhdss and

fresh feed entering the reactor; converting at | east a portion of
sai d r esisdid Imtater ok sstl msl saidgaPfecr pamoica d sasobnpgasamndyph cdectetl debyaen saiugpper
t hermal conversion relz.ctor bﬂ?’la transfer.|i eact 0{] and t he coke

o 8n¢ e e

| i pe

parti cl e/AOFRBHOYSEKEAHICE 81 YRS RORIYTHYS PHENEIEY Y Fhe reactor is in the
range;o0f @boutTd: shste FRAYLT BikadrapBAl OTHEI DWPERSSsOd cRAGRICARBt0E SoliddhiRklel N
said thermal conversion reactor is a transfer 25 |line reactor in fluid
communi cas Femegiicd o eithior o bethed said Kerdizeshe dfegasifineer seshinatasivaggek onbi ni ng sai d
resi d-contai ni | i.qui d bott.ons phas i coke. particl extracted from
o T sed BoveP & SR PaRS O B B SRR AT R PR SR S MY e
react or. |4Rerigtipnsasreail RhtepasadraagRaidAuasifigr.t her conprising separating said
coke particles from said olefins exiting said transfer_ |line reactor and
passing si& d cdikesypstent o 12BY of faspegands ddioal ¥, wheyaus $4i¢ trapsfel Hp® MeACE Wi hi n

oe 1 R K S AR 86U BRATLALY MG COTAEEARS,

fl ui di zecdcoaataddytbiadoweiakiiogof ailC)cacteact or cont ai ni ng FCC cat al yst fi nes,

privor to l%?ISSiquge ssy%‘i[egn Ioif %ﬂ{z dof bp%&’altg?rap spl a{'soelg,ow griegl éari(? I:c]rsaIlse er lliing ?earc?oall’cig Oar '
downflow reactor wherein said solids conduit and said hydrocarbon feed inlet are connected
to an upper portion of said reactor.

20 17.  The process of any of paragraphs 1 to 8, wherein said olefins are combined with a
product stream from a steam cracking furnace.

18. The process of any of paragraphs 1 to 8 or 17, wherein C,-C4 hydrocarbons are
produced in the thermal conversion reactor and said C,-C; hydrocarbons are further
converted by recycling to a steam cracking furnace.

25 19.  The system of any of paragraphs 10 to 15, wherein C,-C4 hydrocarbons are produced
in the fluidized coker and said C,-C4 hydrocarbons are further converted by recycling to the
steam cracking furnace.

20. The process of any of paragraphs 1 to 8, 17 or 18, wherein oxygen or oxygen-
enriched air is introduced into the steam-air gasifier.

30  21.  The system of any of paragraphs 10 to 15, or 19, wherein oxygen or oxygen-enriched
air is introduced into the fluidized bed gasifier.

22.  The process of any of paragraphs 1 to 8, 17, 18 or 20, where the coke particles are

entrained in the fluid in the reactor.
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WO 2012/ 005862PCT/ US2011/ 039782 6A. The process of paragraph 5A, further
conprising recycling said FCC catal yst fines and said coke particles

bet ween swiDdotvemssster |ine reactor and said fluidized cekemsS2euobo78hat t he
concentration of FCC catal yst fines achieves a steady state |evel between 5
w % and 25 wt % of the circulating solids. 5 7A The process of paragraph 1A
wherein sal d hydracarben Jeeisrackol BicnBal ek AncPnySeLl AN BGRL LM Rfa @
st eam cracki ng A& T A8 ST 8 X/gpor/ﬁ |&%Pcf %eBasrator R R RTA |
communi cageeen” Wstdoliaineld Soaarfugssafimngicioimas &f iAol bhenddrpams o dle world:
par agraph 1A, wherein said hydrocarbon feedstock contains between 10 wt %

and 50 wUpeGubEeast, padhan Gaifgniamerthrdenesel daskar Garagdpran pandsheprgdinnsaj d
ol efins i ne 2 t . CH, .
Ton | The SRR Mt HORMRENE AT SIS E B 6 T AR o AR

t her mal donwersdagins, IEaetion Gusl ofBiEz,t Gha3l) 0aited Kingdans)sitk B, okngol aOKishge,
hydr ocar bgn feedstock contajning resid, conprising: 15(a) a_steamcracking
furnace Ha¥Ph d?ﬂgla’v B3 ﬂ%_ir&uﬁaraél@gar%%ﬂo?a&rﬁé,f K%atliﬂ%%ﬁfﬁﬁl”é&t PP Dfiskarr
furnace; anghoafar fofthWed! ORthnC NeerGRIPSERIOABbck, Venezudldn Rufid Widiaggsl hgd
gasifier, i1) a transfer line reactor conprising a hydrocarbon feed

inl et in Ihflenedia¥dootmauni cati on with a | ower portion of said separator, and
a pyrolysi roduct autlet line, ,ili solids conduit connecting a | ower
portion 3*’3@2& d I}%ﬂogl?efgaltbﬁglﬂne&&éinﬁiué‘)r@aﬂ F?I%I%ﬁ @ transfer line reactor, and
iv) afy | eaSt ON@rde¥s BNErasiaRAE Al @lociBYh REdBniaMigt reSANEGRHREd: 0 sai d

pyrol ysis 25product outlet lIrne, a cracked product outlet at a top portion
of said cycl orf@) heating a hydrocarbon feedstock containing resid;

(b) passing said heated hydrocarbon feedstock to a vapor/liquid separator;
(c) flashing said heated hydrocarbon feedstock in said separator to form a vapor phase
and a liquid phase containing said resid;

15 (d) passing at least a portion of said resid-containing liquid phase from said separator
to a thermal conversion reactor where the resid-containing liquid bottoms phase is heated to
649°C or more, wherein said thermal conversion reactor contains coke particles, said reactor
having a coke particle/fresh feed ratio (wt/wt) of at least 1:1, based on the weight of
circulating coke solids and fresh feed entering the reactor; and

20 (e) converting at least a portion of said resid into olefins.
2A.  The process of paragraph 1A, wherein said thermal conversion reactor is a transfer
line reactor and the coke particle/fresh feed ratio (wt/wt) in the transfer line reactor is in the
range of about 3:1 to about 30:1.
3A. The process of paragraph 1A, wherein said thermal conversion reactor is a transfer

25 line reactor in fluid communication with a fluidized coker, and further comprising combining
said resid-containing liquid bottoms phase with coke particles extracted from said fluidized
coker to form a fluidized mixture within said transfer line reactor.
4A.  The process of paragraph 3A, further comprising separating said coke particles from
said olefins exiting said transfer line reactor and passing said coke particles into a steam-air

30  gasifier incorporated within said fluidized coker.
5A.  The process of paragraph 4A, further comprising mixing said resid-containing liquid
bottoms phase with an effluent from a fluidized catalytic cracking (FCC) reactor containing

FCC catalyst fines, prior to passing said liquid bottoms phase to said transfer line reactor.
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separator, and a solids outlet at the bottom of said cycl one separator.

12A. The system of paragraph 11A, further conprising an air/steaminlet at
t he bott owoab12¢mss2f | ui di zed bed gasifier. 13A The systPemuskopaswgr aph
12A, wherein said fluidized bed coker further conprises a 30 fluidized bed
heater vessel, having recircul ating solids conduits connecting | ower

portions of sai,d heater .vessel ,a aid gasifi.er, and at .l on S
Pondut - Bhnect B Ber et e mspes BEPET SR ke Sind beit iR 20 Re e
portion aihdsaidicdkedaticlasess®ion shitPtrandfig@ 1§eSeitd0indoaiddurlied baker, Witer bt
said cycl one separator_ solids outlet is connected to either or both of said
f1 ui di zedhdeencgasstianeef IrC satalyshBagsetchicyss a|steagypstate level between 5 wt% and 25

2012/ 005§g@fg{gg§ﬁg&yllgrﬁ§5%1%§ 15A. The system of paragraph 13A, conpri sing
S ui

two soli con S corhecting | ower portions of said heater vessel and
sai d gasifA.er .The pioless Tdfepaygugmial, iaragrsaphhidrcarbdve feddstosiaiid htatadsh er
line reactor is a vertical riser reactor, \é%grei n sai gﬁs.ol i ds conduit and

sai d hydriQB%F8R Seeiian phi steany eragiipmdikpace. 284 s21dovaprr Bagsepsaor is & fuid

reactor. c%ﬁﬁmn'[éﬁoﬁm{he@d)gted?@&adg&agfﬁlﬁli%‘ wherein said transfer |ine
reactor is a downflow reactor wherern said solids conduit and said

hydr ocar Hogn f €8¢ protess ofiperagmphddt, exheron aaiduppercapgwont feedstawk ®atathsr lEaetor .
18A. The progess ragr 1A, wherein the resid is a 566C "' resid
having a @A‘Kﬁ/gfm(&% T’g(?’éggpgﬁ?fe“%A. The process of paragraph 1A, wherein
the resi hAS armROfcéRSHTpdiaphpl 18, (PhasRhalid dNgHs CROtBRIbIRY *tth | £8RIdub: 04
granms of C5 asphaltenes per gramof resid. 20A. The process of paragraph
1A, wher eigamtieon asicam csackirps@dacesi d obt ai ned from crudes from one or nore
of the fol{,ow regions of th rld: .U.S. Gulf Coas Qut hern 15 .

Cal i T or ni &2 nonErPeroReT Bt s ) & Esrel e arPu e My BEetTal saperion
regi on, Mexdteds Bay (ofo g0anpeche, Argenti nean San Jorge basin, Brazilian

Sant os and Canpos basins, Egyptian Gulf of Suez, Chad, United Kingdom North
Sea, Angolld- o4 syidera forpckineBplagcathop foedsfask crafjrEwRE esidy eRMITiiSs

Kazakhst an Caspi i I: . .car i PB R municati

Net hefrgl ands Sgﬁjoggtgggkcgg{%@e%% aﬁ{agﬂﬂg:\%?%g@Q@& %85%%\3%? trfllg%)nem a Sﬁ%otnr a.
20 21A. Thieh prid6esscpindpar agr aph 1A, wherein C2-C4 hydrocarbons are
produced in th tHer mal, conversi on reactor and said C2-C4 hydrocarbons are
further conver(g)e%l BW@Q&?Q LR 81"8- st eam cracki ng furnace. 22A. The
system of paragr anhnkdibed YREERIMr C2- C4 hydrocarbons are produced in the
fluidized coker and said C2- hydr ocarbons are further converted by
recycling to theiijteammber doki regetbur ereeisi23A.  Hjdecprboo e $edofinlptariagflaph
4A, wherein oxygen or oxygen-enriched aj.r i§ introduced into the.steamair
gasi fi'er. 24A ~ THY¥MEYEICE Wtﬁa% ?10@1‘%&??‘41‘1%9 FHErEPH A%y Yisha yrolysis product
oxygen-enriched gifletiligel Ntroduced into the fluidized bed gasifier. 30 25A
The process of paragraph 4A, where at | east one cycl one separator is used
to separate sai diibckwligarendiiteeonpecmggalionycopetion ot exidtfluidjzehball gasHivs ath

| ine reactor.

said transfer line reactor, and
iv) at least one cyclone separator having an inlet connected to said pyrolysis
25 product outlet line, a cracked product outlet at a top portion of said cyclone
separator, and a solids outlet at the bottom of said cyclone separator.
12A. The system of paragraph 11A, further comprising an air/steam inlet at the bottom of
said fluidized bed gasifier.
13A. The system of paragraph 12A, wherein said fluidized bed coker further comprises a
30  fluidized bed heater vessel, having recirculating solids conduits connecting lower portions of
said heater vessel and said gasifier, and at least one gas conduit connected between an upper
portion of said gasifier and the lower portion of said heater vessel.

14A. The system of paragraph 13A, wherein said cyclone separator solids outlet is

connected to either or both of said fluidized bed gasifier or said heater vessel.
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26A. A process for cracking a hydrocarbon feed containing resid,
conprising: (a) heating a hydrocarbon feedstock containing from10 wt% to
50 w % ofwb@6r/aesd; WO 2012/ 005862PCT/ US2011/ 039782  PCT/USEM)/0pEI8Si nNg
sai d heated hydrocarbon feedstock to a vapor/liquid separator; (c)
flashing said heated hydrocarbon feedstock in said separator to forma

vapor ph u hase 1 ai nin sald r

ahet & pory fofreopstd o BERSRUETPAT PRt TR Pe Sy shitr BRI ARr s
to a tragfg f@dnslof REid heaet wisseMaed eaitl esifiesi d- cont ai ning |iquid bottons phase
is heated to 649C or nore, said reactor having a coke particle/fresh feed
ratio (wlode) The whien ehopseraph Hieurhaein soyl g@aﬁf@r I3 neactgpds a verticaf giser

convert | ”rga g&@?‘eﬁ &kt soc%n@&t §1‘?df did ﬁfdrgca{rﬁ'&{) ‘811 ik C&‘?@fﬁy}g aRbREFSS

of paragr ap erel n ne reac 1S 1N

conmuni quolrmn(vﬁshfdraadtblm di zed coker, and further corrprl si ng conbi ning said
resi dcontai nin UId ottor{):(g1 :Aua%g]wth okeHJ rticles ,ext ed from
said fluilditze kl Lepyier e Rpdiosiy @ Hg’fré?Ct‘PIi ne

reactor. wh2&8h- safﬁ@@h@sr QRERER R4 sa‘?@'h?@[ro@zﬁjao@ fRd ihlef 4P RbnRMRth Sh 'ﬂg er?g)%?t'id%t ing

said coke particles fromsaid olefins exiting said transter lin act or
and passmfgalslafﬁai:tcoroke particl es | nto a steamair 15gasifier incorporated

Wi thin saj i di zed cpker. cess of ra A r.t her
corpr 151 ng i A iscPraGouor BEPiBRARaPAFIR T GETS Wb etsie "PIALE 0y &AM, of o
ef fl ugnt 1E4sppna flui di zed catal ytic cracking (FCC) react or containing FCC
catalyst fines, prior to passing said liquid bottoms phase to said transfer

line reactoey.. BBAProTess @frc@r@g@p flﬁpawagrﬁapﬁlezgwd fupt Her Ccanpd ibgiving 2 Cs
r eCyCl I nga]spl?a{ltenes cotngeInE a% z}&/ﬁ%ag QB% Sra%? aé]g}ka(ijtlg:ﬁeoske raatrn%:%fre%l bet ween sai d

transfer reac concentration

of FCC cajoa. yskhef prl@eéss&ﬁhﬁba&blgﬁplﬁ 1At, ead:yelﬁttaé gedi@vela bRPeeansid ovtdhaindodd
wt % of the circulating solids 31A. The process of paragrﬁph 30A, wherein
sai d _hydreedss e ose @8 iR of $ha, &dfosing fegionsoplviBe 7o ki: &8t Dol Grash sepibam

crackj;ng éalfffg'l%?a.e nﬂﬁ gloggbﬁAYa%EQ r¢d agay{ag aﬁﬂaéa{a(agaél glblﬁilﬁe];éé:gﬂod l\/?éqcof Bay of

conmmuni cat1on W LH said steam crack I'ng Plrnace ¢ess 0
par agrap PCaZﬁIk,chmfrmgemtmehﬂn Sam ] @rgs bayin,| Bmeiline 8aitos andSCapposdiasing, Bgypfiah Gul O
erein the resid |5 a 566

Fesid haiincs: FARIof mied BaedoT Mortage sAnecrh hveesshigr ag%pﬁhfm
wher ei n tmaﬁ%u& 5 §ﬁ§%ﬁh§éh‘ta@ﬁ1¥h 0ig2ri£DrRABIRAN ARSI ORHEREst Orrth,
| east 0. 04 grams qf goas hal t enes per gram of resi
Netherlands Schoonebek Venezuelan Zulia, Malaysia, and Indonesw Sumatra.
20 21A. The process of paragraph 1A, wherein C,-C4 hydrocarbons are produced in the
thermal conversion reactor and said C,-C4 hydrocarbons are further converted by recycling to
a steam cracking furnace.
22A. The system of paragraph 11A, wherein C,-C4 hydrocarbons are produced in the
fluidized coker and said C,-C4 hydrocarbons are further converted by recycling to the steam
25 cracking furnace.
23A. The process of paragraph 4A, wherein oxygen or oxygen-enriched air is introduced
into the steam-air gasifier.
24A. The system of paragraph 11A, wherein oxygen or oxygen-enriched air is introduced
into the fluidized bed gasifier.
30  25A. The process of paragraph 4A, where at least one cyclone separator is used to separate
said coke particles from said olefins exiting said transfer line reactor.
26A. A process for cracking a hydrocarbon feed containing resid, comprising:

(a) heating a hydrocarbon feedstock containing from 10 wt% to 50 wt% of 566°C"

resid;
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35A. The process of paragraph | A where the coke particles are entrained in
the fluid in the reactor. 36A. A process for cracking a hydrocarbon feed
cont ai ni nyoresymsseeonpri si ng: WO 2012/ 005862PCT/ US2011,032738®™11/039782 (a)
heati ng a hydrocarbon feedstock containing from10 wt%to 50 wt % of 566C
resid having a TAN of at least 0.1 and a C5 asphaltenes content of at |east
0. 04 grans of asphal t.enes .per_gram of .resid in_a conyectiagn section of a
st eam cr acki ng(gf%ars %gg?ud%eated Bydrog?@?n gegg%ti)%gtosaa\fag °ﬁ§%¥1§86%a§%9%c ar bon

feedstock to gcyApdidd datilhcdtcdaRarahdoni fedslodk th Said SepatutdCBtib@Ma Whibdt phaicd
steam cracki ng furnace; _(c). flashing said heated hydrocarbon

f eedst ockendr lggidiphase sompipmgtsaidirgyidh a vapor phase and a |iqui d phase

cont ai ni ng sai i d; . L . i : i

resi d- cont ai ni(ﬁ)gﬁ%ﬁ%lgiacti 166%%%%0?1%%)?# g%;& ?iésgcgﬁgﬁglb %%%Eqél?dagl?rsgr@ e?aflﬁi ?éﬁjeagator
react ar apertainisfeg liat rdddtrivehoBO e rosidwonkimamglliflie boakes pasdel is lhedttd astdd°€ed
10ratio (wt/w) in the transfer line reactor is in the range of about 3:1
{0 about WEROFE. siftyeactor havinges Qs Figohaeod Eadior % b g Fragior e5ikput ddl g
i nto ol efy,ngq,t[30063h4Nl ess ot herwi se specified, the meanings of terms used
herein shall take their ordinary neaning in the art; reference shall be

t aken, in partiepunaeitingat Kastdlpmotonéf et reeldeumoRginsni ng Processes, Third
Edition, bert A. Meyers, Editor, GawHill (2004). .In 15 addit.ion,.all
b or Y Habunti 21Ot ot BTAHAN DALk "B cl | ik Baf huiedt e tpiicn
as ASHM reuhedidatioand it hefluidRed n®ts &id gorther edmpdis fdohlbmihgcRideaged
by reference to the extent such disclosure is not inconsistent with this

i nvent i orroataghingdiquid bqtipmssphase voiscake neiides exiastddnizempordatliigizeidscoker to

perm tteq“ m’?"a%ﬁfidi%@fgn' nurrer.{h(izgl Ny 9V\Bl‘f?r!ﬁ mts.and nunerical upper limts are

i sted herein, range%nxfu%rgﬁ”flanysa}l wer> rﬁetre%%orany upper limt are

cont enpl aiged. B2 ;{r@&@bﬂ%&t@gﬂamemj fuithBasorg&indeparitihe shiakokepatitibs from
reference to nunerqus enbodi nents and specific exanpl es. Many vari ations
wi || sugdeistolehengdiingsid frapsesknsieretoeand passkigssaigh ¢oke partichastintgra ptramathove

et e et e\ e b usac) a1 ors e wini Db )
CLAI M5 \IPat. iEhegiracasedf paagriph2papiethsr dommprisirgciixigg seidydidemtdoing fligedd
containi %ttrorensslp%hsecv?nt ralnselle(I:]e:nt from a fluidized catalytic cracking (FCC) reactor containing
FCC catalyst fines, prior to passing said liquid bottoms phase to said transfer line reactor.
30A. The process of paragraph 29A, further comprising recycling said FCC catalyst fines
20  and said coke particles between said transfer line reactor and said fluidized coker, such that
the concentration of FCC catalyst fines achieves a steady state level between 5 wt% and 25
wt% of the circulating solids.
31A. The process of paragraph 30A, wherein said hydrocarbon feedstock is heated in a
convection section of a steam cracking furnace, and said vapor/liquid separator is in fluid
25 communication with said steam cracking furnace.
32A. The process of paragraph 26A, wherein the transfer line reactor is operating at 700°C
to 800°C.
33A. The process of paragraph 26A, wherein the resid is a 566°C" resid having a TAN of at
least 0.1.
30  34A. The process of paragraph 26A, wherein the resid is a 566°C" resid having a Cs
asphaltenes content of at least 0.04 grams of Cs asphaltenes per gram of resid.
35A. The process of paragraph 1A where the coke particles are entrained in the fluid in the

reactor.

36A. A process for cracking a hydrocarbon feed containing resid, comprising:
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(a) heating a hydrocarbon feedstock containing resid; 5(b) passing said

heat ed hydrocarbon feedstock to a vapor/liquid separator; (c)
f I ashi ng weai2dieateed hydrocar bon feedstock in said sepaParars2410/08998m a
vapor phase and a |liquid phase containing said resid; (d) passing at

|l east a portion of said resid-containing |liquid bottoms phase from said

wh l-qui d
bot toms phase (1 N B f S el R SR e oL&PA 6 RENE Yoo & on

react or Gogitl dbiisg QORENPATH il€ukes.] 8diadC s 8phil@hededtitetd ofl a€ st (Po4 bialsedffcesh
feed ratio (wt/wt) of at least 1:1, based on the wei ght of C|rcul ating coke
sol i ds arfdplialisses Heseernent wpidrig A{CHBVICHAR PRSHION fRd Steam cracking fyeHeer ti ng at

| east a porti 1By ﬁf%s | dhif %%htgd'h%f)ocg{b%h'féédst& e, %ﬁ&ﬁ?ﬁu&f gﬁ%g%]{nnlﬂuld

wherein said conversion-reac €3 L ransfe and
t he coke qoarmﬁméaeﬂoﬁmﬁfsaicbﬁehma:talcbmg\ﬁhmMe) in the transfer line react or is
in the range of

ut 3: out cess of clal ms 1 or
wherein said tﬁ)eﬁ%?ﬁrngc“aﬁﬁ@agq dracg aﬂfeqdétoa er}%ﬁa pRratorfa form éé(?;?%rph?ff?

fluid conpyniiGald MhstddlaifinlWiddiggd coker, and further conprising
combi ni ng sai d resid-containing Ii qui d phase wi th coke particles extracted

fromsaid flui(d) p@sdlngcakéaastta)pdrupmﬁsemfretsmi dotztadmgn Ixuid phast tftoinmsagdseparator

transfer liner tor. 4.The proc 2 or 3, further

compr 1 <1 i “SEpsRaTPR e premmacyhr 00 & 880Fr Shmbt Srdher bl Pk Eltgh derdy
transfoer hii®ewi @BGh e tradkRE Bh@RhVtoWstiA tiRtrah @2t abBRES ¢ YS hiRne 368 pai@t or, and
passing said coke particles into a steamair gasifier incorporated w t hi n

sai d fl ui di zederekeertingsslcTa W@@E@fsﬂa&re&ﬁyn@@lftﬂlﬁl m 1to 4, furt her

conpri si Xin ald resid-con Uld hase W nt, from
a fluidi ggg&;@ata yf Othreggkse Be‘il;&ét% ac o> con ra{]ilsnlu%eéi IE—%E ca lta tdfe’llrnes,

prior to qasatyngedandinl the uittrephi@ie shell B@tatled, iapsitietlat, It@@lah@l&f‘dkcb’f Petrﬁleufﬁhe
process of claim5, further conprising recycl ing said FCC catalyst fin

and sai d kflinmEradesicss Thisd viedition aRebert AnsYlgyers.i ﬁ@tqreé}é@%ﬁavvaﬁd $200). "
f1uid
(L dlzeck BRIl "PluhOR, S R0SEATERA S B GRS EP AUASELIORS a0

sol i ds. HSTMhﬁetpodx),eaﬁl ahecratoguménts Icaedrherﬂ:mta@e ﬁ;llw\dneasrpomesla)ﬂrefqrdtomaltﬁmn

f eedstock is h in a convection section of a st rac furnac
and sai d ¥&ph lsqlgsurerﬂanPmnaO%%?mﬁfl H1SIRVEILOR agi?%r ailuéa igHoS R it

furnace. gych 1ncorp0rat10n is permitted. Also, when numerical lower limits and numerical upper
limits are listed herein, ranges from any lower limit to any upper limit are contemplated.

20 [0064] The invention has been described above with reference to numerous embodiments

and specific examples. Many variations will suggest themselves to those skilled in this art in

light of the above detailed description. All such obvious variations are within the full

intended scope of the appended claims.
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WO 2012/ 005862PCT/ US2011/ 039782 8. The process of any of clains 1 to 7,
wherei n said hydrocarbon feedstock contains between 10 wt A and 50 wt % of
566C ' r e8D@012/@586The process of any of clains 1 to 8, WROEMS20110B9TS2
tenperature within the thermal conversion reactor is from600 to 900C,
alternately 700 to 800C. 510. A system for cracking hydrocarbon feedstock

cont ai ni resid conpri sing: (a) a steam cracking furnace having a
vapor/ i ﬁ‘—‘éﬁg@parator in fluid conmmuni cation with said furnace ; and

(b) a fl urdirzedagpkes: conprising: i) a fluidized bed gasifier, 10ii) a
transfer line reactor_ conprising a hydrocarbon feed inlet in fluid
comuni calti on AvPtases fopiaekips phydiocbor fed cerighying wpid, eqtaprisingir ol ysi s
product outl et, i I [ e ting a | ower portion of
said fluidize aL%%ﬁS%EP%%ggm%?§ﬁgggﬁgpg#%%gﬁgg&ﬁine reactor, and 15iv) at
| east sone cycl(bppasswpasidthestctiydrogardon faetgbdclcornnepbetquid ssairdopyr ol ysi s

product outlet |jne, a cracked prodyct outlet . at a top portion of said
cycl one separ debiashingcpa] sfsdchy denser TERONORE TN o O1lgiferng § vpRstidhase

separ at oryn g Lhi liep%s EGMiRingGhRIfMid0, further conprising an air/steaminl et
at the bottomof said fluidzed bed gasifier. 2012. The system of clains 10

or 11, wher ei r(dspasding| anilehisz @ gocwkenf shidr ichidrcootmpng dgsidabottoos gihasedromdaid

heat er vessel, having recirculating solids, conduits .connect] | ower .
por t ons \SPART (P hAikmr (RSO acleb Mo by Feniheotaitimg b igtosmapsg is
cond Ujot  GRBREGH A9 oA AW hERRESai ® Mdrn@N cSHveSsddrdadt Eb@cﬁin_@ Rdké RerticRyer
portion of said heater vessel. 13. The systemof any of clainms 10 to 12,

wher ei n saiddreesiel vingsepekeandiclytrshdiscd matiodwtivg) of at least 1:1, based on the weight

of circulating coke solids and fresh feed entering the reactor; and
(e) converting at least a portion of said resid into olefins.
2. The process of claim 1, wherein said thermal conversion reactor is a transfer line

15 reactor and the coke particle/fresh feed ratio (wt/wt) in the transfer line reactor is in the range
of about 3:1 to about 30:1.

3. The process of claims 1 or 2, wherein said thermal conversion reactor is a transfer line
reactor in fluid communication with a fluidized coker, and further comprising combining said
resid-containing liquid phase with coke particles extracted from said fluidized coker to form a

20  fluidized mixture within said transfer line reactor.

4. The process of claims 1, 2 or 3, further comprising separating said coke particles from
said olefins exiting said transfer line reactor, preferably with at least one cyclone separator,
and passing said coke particles into a steam-air gasifier incorporated within said fluidized
coker.

25 5. The process of any of claims 1 to 4, further comprising mixing said resid-containing
liquid phase with an effluent from a fluidized catalytic cracking (FCC) reactor containing
FCC catalyst fines, prior to passing said liquid phase to said transfer line reactor.

6. The process of claim 5, further comprising recycling said FCC catalyst fines and said
coke particles between said transfer line reactor and said fluidized coker, such that the

30  concentration of FCC catalyst fines achieves a steady state level between 5 wt% and 25 wt%
of the circulating solids.

7. The process of any of claims 1 to 6, wherein said hydrocarbon feedstock is heated in a
convection section of a steam cracking furnace, and said separator is in fluid communication

with said steam cracking furnace.
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25connected to either or both of said fluidized bed gasifier or said heater
vessel. 14. The systemof any of clains 10 to 13, conprising tw solids
condui t s worzneowsssg | ower portions of said heater vesselPCans$2@aiosb7gasi fier.
15. The systemof any of clains 10 to 14, wherein said transfer |ine
reactor is a vertical riser react or, wherein said solids conduit and said

hydr ocar dinlet are necte a, 30l ower, Gt or.
hydr ovar hon {oRL BILES o'y AL 9 HRAP IR R ABur B, LR
react or itRccoMnNiA2Owhd SRGEBIONSBETEisigai d sol i ds conduit and sai d

hydr ocarbon feed inlet are connected to an upper portion of said reactor.
WO 2012/ Gb5862eTPiosze 10f) @3oriRolaimsy I tphd whesewsdegemapiptuse veithan the thoppalg,
wherein s i oG seam from a steam
cracki ng C?h{rjer{glggfré&?o ?Eﬁe prtggggség %Peﬁaﬂ%f of cFaglésr)rsCel to 8 or 17, wherein
C2- C4 shydirfocarAeyssera fe q@aiak@h.gclgaﬂmdarﬁdmefeédmefcla:Rbnuaﬁm@fesudcmnrpaamtgor and said
C2-C4 hydrocarbons are f rhverted by recycl ing to a eam cr acki ng
furnace. 19. (he S??@tcéf‘ﬁ g ayng; grxapp ligidisspargios i iy U@Eumca“on
hydr ocar hopssAd GirRiduggd in the fI ui di zed coker and said CZ o7
hydrocarbons are further converted by recycling to the steam cracking
furnace. 20. (bheflprdodsskafcoanpyismiz: clains 1 to 8, 17 or 18, wherei n oxygen

or oxygen-enriched ai.r. 10j s introduced into the steamair gasifier. 21.
The system of an§ oﬁulgﬂzﬁ‘gh%dﬁaélfreé 15, or 19, wherein oxygen or

oxygepy-enriched gjrai@adshder ﬁﬂé’cﬁgctbf‘té'brﬁﬂ}ﬁnfg W divarstaRRd 9&9l finlef -in Adid The
process of any of claims 1 to 8, 17, 18 0, where the coke particles are
entrained in t hecsmuiugication wethr & severportiGp of Fid qu@@@g,sa@rawmlm ofodaaly of
t he above cl ai ns ]ﬂet?m21 wherein the resid is a 566C ' resid obtained from
crudes from one &Y P& of the foll ow ng regions of the world: U S Culf
Coast, southern ﬁalal Joid§ cnduitadonRe@ingRelodkr pdkidK af s&id TAddzEéEbeds@RtRr with
Canadi an Al berta re ion, Mexico Bay of Canpeche, Argentinean San Jorge
basin, Braziliansa8gHeedcidie reaiefodibasi ns, Egyptian Qul f of Suez, Chad,

Uni ted Ki ngdom t I: EQE]@' , I .
Kar angy l raq Zglgr g 1§%Z n@ tclioqle é‘?g’ﬁ%@%eﬁéﬁ%f S o%&%/gﬁ%?@?gﬁs
nort hwest, Onman, pfdahbteomtmndmeSahmﬂebelb«pdﬁterm;zleelaara oyl patiovilf aii ayclamed

| ndonesi a Sumatr a.
separator, and a solids outlet at the bottom of said cyclone separator.

11.  The system of claim 10, further comprising an air/steam inlet at the bottom of said
fluidized bed gasifier.
20 12.  The system of claims 10 or 11, wherein said fluidized coker further comprises a

fluidized bed heater vessel, having recirculating solids conduits connecting lower portions of

said heater vessel and said gasifier, and at least one gas conduit connected between an upper

portion of said gasifier and the lower portion of said heater vessel.

13.  The system of any of claims 10 to 12, wherein said cyclone separator solids outlet is
25 connected to either or both of said fluidized bed gasifier or said heater vessel.

14.  The system of any of claims 10 to 13, comprising two solids conduits connecting

lower portions of said heater vessel and said gasifier.

15. The system of any of claims 10 to 14, wherein said transfer line reactor is a vertical

riser reactor, wherein said solids conduit and said hydrocarbon feed inlet are connected to a
30  lower portion of said reactor.

16.  The system of any of claims 10 to 15, wherein said transfer line reactor is a downflow

reactor wherein said solids conduit and said hydrocarbon feed inlet are connected to an upper

portion of said reactor.
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17.  The process of any of claims 1 to 8, wherein said olefins are combined with a product
stream from a steam cracking furnace.

18.  The process of any of claims 1 to 8 or 17, wherein C,-C4 hydrocarbons are produced
in the thermal conversion reactor and said C,-Cs4 hydrocarbons are further converted by
recycling to a steam cracking furnace.

19.  The system of any of claims 10 to 15, wherein C,-C,4 hydrocarbons are produced in
the fluidized coker and said C,-C, hydrocarbons are further converted by recycling to the
steam cracking furnace.

20.  The process of any of claims 1 to 8, 17 or 18, wherein oxygen or oxygen-enriched air
is introduced into the steam-air gasifier.

21.  The system of any of claims 10 to 15, or 19, wherein oxygen or oxygen-enriched air is
introduced into the fluidized bed gasifier.

22. The process of any of claims 1 to 8, 17, 18 or 20, where the coke particles are
entrained in the fluid in the reactor.

23.  The process or system of any of the above claims 1 to 21, wherein the resid is a
566°C" resid obtained from crudes from one or more of the following regions of the world:
U.S. Gulf Coast, southern California, north slope of Alaska, Canada tar sands, Canadian
Alberta region, Mexico Bay of Campeche, Argentinean San Jorge basin, Brazilian Santos and
Campos basins, Egyptian Gulf of Suez, Chad, United Kingdom North Sea, Angola Offshore,
China Bohai Bay, China Karamay, Iraq Zagros, Kazakhstan Caspian, Nigeria Offshore,
Madagascar northwest, Oman, Netherlands Schoonebek, Venezuelan Zulia, Malaysia, and

Indonesia Sumatra.
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